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Search Results

C11000 (Electrolytic Tough Pitch)

Last Updated: Apr 28, 2008

Chemical Composition

i {%max., unless shown as range or min.)
: cul? |0
i Min./Max.J99.90 min}-
{ Nominal 04
i (1) Cu value includes Ag.
Note: This is a high conductivity copper which has, in the annealed condition a minimum concuctivity of 100%
IACS except for Alloy C10100 which has a minimum conductivity of 101% IACS.
Note: Oxygen and trace elements may vary depending on the process.
. Applicable Specifications
[Product Specification
[Bands, Projectile Rotating  [MILITARY MIL-B-20292
Bar ASME SB133
ASTM B152
SAE J463, J461
[Bar, Bus ASTM B187
[Bar, Forging ASTM B124
[Bolts ASTM F468
Brazing Filler Metal FEDERAL QQ-B-650
¢ |Foil, Printed Circuits ASTM B451
[Forgings, Die ASTM B283
[Nuts ASTM F467
[Pipe. Bus ASTM B188
[Piate AMS 4500
i ASTM B152
! SAE J461, J463
{Rod ASME SB133
MILITARY MIL-C-12166
SAE J461, J463
Rod, Bus ASTM B187
¢ |Rod, Forging ASTM B124
! |Screws ASTM F468
f
o
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008
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Shapes SAE J461, J463
Shapes. Bus IASTM B187
Shapes, Forging ASTM B124
Sheat AMS 4500

ASTM B162, B694
SAE J463, J461

Sheet, Building Construction |JASTM B370
Sheet, Clad ASTM B506
Sheet, Lead Coated ASTM B101
i ISheet, Printed Circuits ASTM B451
Strip AMS 4500

ASTM B694, B152
SAE J463, J461

Strip, Building Construction JASTM B370
Strip, Clad ASTM B506
Strip, Printed Circuits ASTM B451
Studs ASTM F468
Tube, Bus ASTM B188
Tube. Welded ASTM B447
Wire, Medium-Hard Drawn  |ASTM B2

FEDERAL QQ-W-343
|Wire, Coated With Lead Alloy|ASTM B189
Wire, Coated With Nickel ASTM B355
Wire, Coated With Silver ASTM B298
Wire. Coated With Tin ASTM B246, B33
Wire, Fiat AMS 4500

ASTM B272
Wire, Hard Drawn ASTM B1

FEDERAL QQ-W-343

MILITARY MIL-W-6712

I Mire, Metallizing
i Mvire, Soft

ASTM B3, B738, B48
FEDERAL QQ-W-343
SAE J461, J463

Wire, Stranded

ASTM B8, B496, B470, B288, B229, B226, B174, B173, B172
FEDERAL QQ-B-575

Wire, Trolley

ASTM B47, B116

and Swaging, Stamping

Fabrication Properties

Common Fabrication Processes
Blanking, Coining, Coppersmithing, Drawing, Etching, Forming and Bending, Heading and Upsetting, Hot
¢ Forging and Pressing, Piercing and Punching, Rolt Threading and Knurling, Shearing, Spinning. Squeezing

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search

Joining Technique ISuitability

[ Soldering Excellent

i [Brazing Good
Oxyacetylene Welding Not Recommended,
i . [5as Shielded Arc Welding Fair

! [Coated Metaf Arc Welding Not Recommended

6/23/2008
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Spot Weld Not Recommended]
. Seam Weld Not Recommended
utt Weld Good

{Capacity for Being Cold Worked'fExcelIent
Capacity for Being Hot Formed |Excellent
Forgeability Rating 65
mghinability Rating _ 20

Mechanical Properties {measured at room temperature, 68 F (20 C}

keld d ield ]
T ctiongCold [Ty " onsile [Strength tre; Streng lRockweIl Vicke rinell hear [Fatigue 2et
ze [Workjin trengthfie.5% axt. f0.2% J0.06% [ [Hardness [Hard. [Hard.,  [StrengthiStrangthefl P
i

under loadliottaet) fofisel) teengthy
n.  F F ks hsi hesi i 5 EF potos  Jsookoodfkst hni -
fmm. c Pa  [MPa Pa J}APa I pers  Jura )
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4 |2 2 L ! rakeol lesksc b L | b2 oo 0.0
! p20 [nods £ THE 23 ho s L IsoF Fhak F 2 5 0.0
™ o k21 o N s Jsed Fha } S T ¢ FJ.U
i [Rod
i k2o R A Tl | [ L ! Isst PR | - | Pz : 0.0
i zs.qgli bo b21 ko g I I Bl | L b hs2  } b.o
i [Shapes
t g0 Bs T i T < | € 9 s L F o E s P2 L 0.0
§ 2.7 bo P21 s ! [ sk | R | LT b2 | .0
i 2o s ﬁ?ﬁ? 10 . ! sof TR | T 5 p.o
: 12.7 F o par e ! : sof i | - | Fiz ! 0
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¢ pox Jpoa “Trek: o s C [ T B Bosr | N T . 0
I Jﬁr 20<E45 10 L ) ]sf pdks? | N T T .0
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| *Fatigue Strength: 100 x 10 Scycles,
i unless indicated as [N]X 10°.
Physical Properties
| {US Customary [Metric
! Melting Point - Liquidus 1981 F 1083 C
!Me!tingﬂ:int - Solidus 1949 I 1065 C
IDensity* 0.322 Ibfin3 2t 68 F 8.91 gm/icm3 @ 20 C
IC e Aifin (2rausihg o 04 & 4
PP’UUIIIM \Jlﬂvll, . Tk .
[Electrical Resistivity 10.3 ohms-cmilift @ 68 F 1.71 microhm-cm @ 20 C
[Etectrical Conductivity** 101 %IACS @ B8 F 0.591 MegaSiemensicm @ 20 C
[Thermal Conductivity 226.0 Btu - fi(hr - ft2-°F)at B8FI381.1 Wim - °Kat 20 C
Coefficient of Thermal Expansioni9 .4 -10°° per °F (68-212 F) 16.9 -10-5 per °C {20-100 C)
Coefficient of Thermal Expansion].6 10 per °F (68-392 F) 17.3 -10°€ per °C (20-200 C)
i [Coefficient of Thermal Expansion9.8 -10°€ per 9F (68-572 F)  [17.6 -10°° per °C (20-300 C)
! [Specific Heat Capacity 0.082 Btuddni°F at 68 F 393.5 J/kg - °K at 293 K
[Modulas of Elasticity in Tension 17000 ksi 117000 MPa
PModulus of Rigidity 400 ksi 14130 MPa
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*Actual value 321 - .323.

. i *Volume and weight basis.

T smm v me Al rwon i ™ mome o e e | )
I SHIPOTS INJO ‘-!i.!llllllh'l”]r LT

Flat Products
! |BAR, DRAWN 01, Ho4, H
g1

LY== =

IBAR, ROLLED H
. |PLATE JHOO0, M20, 0680

¢ [SHEET [HOO0, HOZ, M20, 060

STRIP, DRAWN [H04, 060

STRIP, ROLLEﬂHUO HO1, HO2, HO4, HO8, H10, M20, 080, 05025

WIRE, DRAWN [H04, H06, Q60
WIRE, ROLLED IH04, 060

! [Other

flrOD 1HAA M0 ORD

RN POV, VAW, WA

i [GHAPES|H04, M20, M30, 060
. [TuBe JHs5, H58, HBD, O8O, 0S025
WIRE _ |H0O0, HO1, HD4, HO8, 060

{ Typical Uses

: Architecture

Skylight Frames, Roofing, Building Fronts, Flashing, Gutters, Spouting. Downspouts

Automotive

Gaskets, Radiators

: Builders Hardware

i Butts, Tacks, Nails, Soldering Copper, Rivets, Cotter Pins, Ball Floats

. Building

Screening, Wire Screening

Consumer

Christmas Qrnaments

Electrical

Terminals, Switches, Radio Parts, Contacts, Trolley Wire, Magnet Wire, Bushars, Terminal Connectors,
Conductors, Electrical, Stranded Conductors, Wire, Electrical

Fasteners

: Fasteners

i Industrial

i Printing Rolls, Chimmney Cap Screens, Heat Exchangers, Anodes, Kettles, Chiorine Cells, Ratating Bands,
! Road Bed Expansicn Plates, Vats, Pressure Vessels, Chernical Process Equipment, Pans

Start Another Search

DISCLAIMER:
The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for

enacrificatinon niimneae Qaa sannlinshla AQTAM Intarnatinnal enarifinrabinn rafaramsanc
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. Olsclalmer  Link toUs  Membership  Sitemap Copyright € 2008 Copper Development Association Inc. All Rights Reserved.
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Affiliated with the International Copper Association, LTO.
Copper Connects Life™
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i Search Results

C12000 (Phosphorus-Deoxidized, Low Residual P)

Last Updated: Apr 28, 2008

i Chemical Composition
¢ {%max., uniess shown as range or min.)
lcut® e

¢ [Min./Max.}89.90 min|004-.012
[Nominal 008

(1) Cu value includes Ag.

i Applicable Specifications

‘ Product Specification
Bands, Projeciite Rotating MILITARY MIL-B-20292, MIL-B-18907
. . [Bar ASME SB133
ASTM B152
SAE J461, J463
. |Bar, Bus ASTM B187
i |Brazing Filler Meta FEDERAL QQ-B-650
. |Fitings ASHE B16.22
i [Fail, Printed Circuits ASTM B451
! INipples ASTM B687
i {Pipe ASME SB42
ASTM B6YB, B42
5 {Pipe, Bus ASTM B188
i [Plate ASTM B152
| I SAE J461, J463
: fRod ASME SB133
i {Rod, Bus ASTM B187
i [Shapes SAE J461, J463
i |Shapes, Bus ASTM B187
i Isheet ASTM B152
SAE J461, J463
Sheet, Clad ASTM B506
Sheet, Printed Circuits : ASTM B451
Strip ASTM B152
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SAE J461, J463
. Strip, Clad ASTM B506
. Strip, Printed Circuits ASTM B451
¢ {Tube IASTM B628, B3as0
| [Tube, Bus ASTM B188
Tube, Coils ASTM B743
Tube, Condenser ASME 58111
ASTM B111
Tube, Finned ASME SB359
. ASTM B359
{ {Tube, Rectangular Waveguide ASTM B372
i MILITARY MILAV-B5
i [Tube, Seamless ASME SB75
; ASTM B75, B641
g IMILITARY MIL-T-24107
i SAE J481, J463
Tube, Searnless Bright Annealed ASTM B68
Tube, Seamless for Air Conditioning and Refrigeration Field Service|SAE J463, J461
i [Tube, Seamless for Torpeds Use |MILITARY MIL-T-3235
* [Tube, U-Bend- ASME SB395
ASTM B395
Tube, Welded ASTM B447, B641, B716
i |Tube, Welded for Air Conditioning and Refrigeration Service ASTM B640
! Common Fabrication Processes
Blanking, Coining, Coppersmithing, Drawing, Etching, Forming and Bending, Heading and Upsetting, Hot
. Forging and Pressing, Pigrcing and Punching, Roll Threading and Knurling, Shearing, Spinning, Squeezing
and Swaging, Stamping
Fabrication Properties
i Hoining Technique S uitability
i {Soidering Excellent
H . ! =
! {Brazing Excellent
i Oxyacetylene Welding Fair
| {Gas Shielded Arc Welding Excellent
i [Coated Metal Arc Welding MNot Recoammended]
i [Spot Weid Not Recommended]
: [Seam Weld [Not Recommended]
¢ [Butt Weld Good
Capacity for Being Cold WorkedjExcellent
Capacity for Being Hot Formed [Excellent
Forgeability Rating 55
pviachinability Rating 12U
Machanical Propemes (measured at room temperature 68 F (20 C)
IT ’IS“ IT ield inld l‘IB .
bunder Io-dpunm) uffut) ) ) trEngty
n. e F s o fsi e koF potlsco  fodsouchsi s Pt
porn c  [mPa  Jura pAPa |MPa | paea  pra |
Pipe
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| *Fatigue Strength: 100 x 10 Scycles,
: unless indicated as [N]X 10°.
Physical Properties
C US Customary [Metric
{ [Meiting Point - Liquidus 1981 F 1083 C
Meiting Point - Solidus 1981 F 1083 C
{Density 0.323 Ib/in® at 68 F 8.94 gmicm® @20 C
! [Specific Gravity 8.94 5.94
i |Electrical Resistivity 10.6 ohmscmilift @ 68 F 1.76 microhm-cm @ 20C
[Electrical Conductivity* 98 %IACS @ 68 F 0.573 MegaSiemens/cm @ 20 C
Themmal Conductivity 223.0 Biu - fif(hr - 12-°F)at 68F|386.0 Wim - 2K at20 C
Coefficient of Thermal Expansion|9.4 -10'® per °F (68212 F)  [18.9 -10°% per °C (20-100 C}
Coefficient of Thermal Expansion|s.6 -10® per °F (68-392 F) 17.3 108 per °C (20-200 C)
Coefficient of Therma! Expansion}o.8 -10® per OF (68-572 F) _ |17.6 -10°% per °C (20-300 C)
Specific Heat Capacity 0.092 Btu/lb/°F at 88 F 393.5 Jkg - °K at 293 K
[Modulas of Elasticity in Tension 17000 ksi 117000 MPa
[Modulus of Rigidity 6400 ksi 44130 MPa
i “Volume and weight basis.
;
i Tempers Most Commonly Used
{Ftat Products
PLATE |Hoo. OS050
’ SHEET |HOD, HO1, ©S650
i {STRIP, ROLLEDJH00. HO1, HO4, HO6, 05035, OS050)
lother
i |PIPE [H04, H58, 060
i [TUBEJH04, H55, H58, H80, 060, 0S025, OS050)
i Typical Uses
i Architecture
'; Fiashing, Architectural Trim, Roofing
i Electrical
Tubular Bus, Busbars {(Welded or Brazed)
Industrial
Welded Tube, Tubing, Medical Gas- Oxygen, Conductors, Resistance Welding Equipment, Tubing, LP Gas
Service
Other
Applications Requiring Welding or Brazing
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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Start Another Search

DISCLAIMER:
The values listed above represent reasonable approximations suitable for general engineering use. Due
to commerciat variations in compositions and to manufacturing limitations, they should not be used for

specification purposes. See applicable ASTM Internationat specification references.
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Disclalimer Link toUs  Membership  Sitemap Copyright © 2008 Copper Development Association Inc. All Rights Reserved.

Atffilated with the Internaticnat Coppar Assogiation, 1TD.
Copper Connects Life™
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Search Results

‘ C12200 {Phosphorus-Deoxidized, High Residual P)
Last Updated: Apr 28, 2008

Chemical Composition
Yornax., unless shown as range or min.)

Cu P
Min.MaxJ09.9 minl015-.040)
INominat | oz

Note: This includes oxygen-free Cu which contains P in an amount agreed upon.

Applicable Specifications

i |Product , - Spetification
. |Bands, Projectile Rotating MILITARY MIL-B-18807, MIL-B-20292
. . |Bar ASME 58152, SB133
ASTM B187, B152
: SAE J463, J461
* [Brazing Filler Metal FEDERAL QQ-B-650
: [Fittings ASME B16.29, B16.22
| [Nipples ASTM B687
i |Pipe ASME SB42
g ASTM B42, B898
. [Pipe, Threadless (Seamless) ASTM B302
Plate ASME SB152
_ ASTM B152
IPiate, Clad ASTM B432
Rod ASME SB133
SAE J463, J461
Shapes ASTM B187
SAE J451, J463
Sheet ASME $B152
ASTM B152
SAE J461, J463
Sheet, Building Construction ASTM B370
. |Sheet, Clad ASTM B506
i |Sheet, Lead Coated ASTM 8101
i [strip ASME SB152
H
;
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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ASTM B152, B272
SAE J463, J461

Strip, Building Construction ASTM Ba70

Strip, Clad ASTM B506

Tube ASTM BE98, BO03

Tube, Caplilary ASTM B360

Tube, Coils ASTM B743

Tube, Condenser ASME SB111
ASTM B111

Tube, Drainage (DWV) ASTM B306

Tube, Finned ASME SB353

AQTRA RAKG

FINT 1 IF LT

JMILITARY MIL-T-22214

Tube, Seamiess

ASME SB75

ASTM BR75 BR&4t

A 1 T L

|MILITARY MIL-T-24107
SAE J461, J463

Tube, Seamiess for Air Conditioning and Refrigeration Field Service

Tube, Seamless (Water) ASTM B88
Tube, Seamiess Bright Annealed ASTM B68
ASTM B280

SAE J461, J463

Tube, Seamless for Torpedo Use

MILITARY MIL-T-3235

Tube, U-Bend ASME SB395
ASTM B395
Tube, Welded ASME SB543
- ASTM B641, B447, B716, B543
Tube, Welded for Air Conditioning and Refrigeration Service ASTM B640
Wire, Flat IASTM B272

Common Fabrication Processes

Blanking, Coining, Coppersmithing. Drawing, Eiching, Farming and Bending, Heading and Upsetting, Hot
Forging and Pressing, Piercing and Punching, Roll Threading and Knurting, Shearing, Spinning, Squeezing

and Swaging, Stamping

Fabrication Properties

Loining Technigue [S uitability
Sotdering |[Excelient
Brazing [Excellent
xyacetylene Welding {Good
Gas Shielded Arc Weldin [Excellent
ICoated Metal Arc Welding Not Recommended
ISpot Weld Nol Recommended
Seam Weid Nt Recommended
Butt Weld Good
apacity for Being Cold Worked|Exceltent
Capacily for Being Hol Formed |Excelient
|[Forgeability Rating 55
[Machinability Rating 20

|

Mechanical Properties (measured at room temperature, 68 F (20
I 1 { LI ) I | T i1 1

C}
T T
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i *Fatigue Strength: 100 x 10 Scycles,
i unless indicated as [NJX 108,
i Physical Propertles
i US Custornary [netric
IMetting Point - Liguidus 1981 F 1083 C
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. IDensity 0.323 Ibfin® at 88 F lB.g4 amiem®* @ 20 C
Spacific Gravity 3.94 le.04
Electrical Resistivity 12.2 ohms-cmiVit @ 68 F 2.03 microhm-cm @ 20C
lectrical Conductivity 85 %IACS @68 F 0.497 MegaSiemens/cm @ 20 Ci
[T hermal Conductivity 196.0 Btu - fi/{hr - ft2-F)at 68FJ339.2 W/m - %K at 20 C

. [Flat Products

Coefficient of Therma! Expansion]8.4 10 per °F (68-212 F) 16.9 -10% per °C (20-100 C)
Coefficient of Thermal Expansioro.5 10 per °F (68-392 F)  [17.1 -106 per 9C (20-200 C)
Coefficient of Thermal Expansion[d.8 -10° per °F (68-572F)  [17.6 -10-® per °C {20-300 C)
Specific Heat Capacity 0.092 Biu/lb/°F at 68 F 393.5 J/kg - K at 293 K
IModulas of Elasticity in Tension |17000 ksi 117000 MPa

[Modulus of Rigidity 15400 Ksi 44130 MPa

Tempers Most Commonly Used

IPLATE IM20, 05050
ISHEET IM20, 0S050
ISTRIP. ROLLED|OS050

[Oother
IPiPE [F0a

ROD JH04, OS050
UBEJH55, HS8, HB0, 0S025. 0505

Typical Uses

i Architecture

Roofing, Flashing, Bownspouts, Gutters

Automaotive

Oit Lines, Air Lines, Hydraulic Lines

Building

Heater Lines, Gas Lines, Air Condilioner Tubes and Condenser Sheets, Heater Units, Oil Burner Tubes
Consumer

Refrigerators, Air Conditioners

Electrical

Wire Connectors, Heater Elements

Industrial

Gage Lines, Rotating Bands, Oil Lines in Airplanes, Hydraulic Lines in Airplanes, Gasoline Lines in Aiplanes,
Air Lines in Airplanes, Oil Coolers in Airplanes, Tanks, Water Lines, Steam Lines, Paper Lines, Pulp Lines,
Distiller Tubes, Dairy Tubes, Heat Exchanger Tubes, Evaporator Tubes, Condenser Tubes, Brewery Tubes,
Sugar House Refinery Lines, Print Rolls, Paper Rolls, Expansion Joint Tubes, Plating Hangers, Plumbing
Tube, Plating Ancdes, Piating Racks, Plating Anodes, Casting Molds, Tubing, LP Gas Service, Tubing,
Medical Gas- Oxygen, Kettles, Ancdes for Electroplating, Heat Exchanger Shells

Marine

Gasoline Lines, Qil Goolers

i Plumbing
i Plumbing Pipe, Plumbing Fitlings

Start Another Search

DISCLAIMER:
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The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM iInternational specification references.

Membership

Disclaimer  Link to Us Sitemap Caopyright & 2008 Copper Development Association Inc, Al Rights Apsarved.

Affillated with the Internatlonal Copper Association, LD,
Copper Connects Life™
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Search Results

C14500 (Teliurium-Bearing)
Last Updated: Apr 28, 2008

! Chemical Composition
%max., unless shown as range or min.)

TEEG o
Min./Max 99.90 minl.004-.012].40-.7
[Nominal [99.50 008 55

(1) Cu value includes Ag.

(2) Includes Te + P,

: Nate: Includes oxygen-free or deoxidized grades with deoxidizers (such as phosphorus, boron, lithium or
others ) in an amount agreed upon.

Applicable Specifications

IProduct Specification
Bar ASTM B301
Bar, Forging ASTM B124

i |Brazing Filler Metal|FEDERAL QQ-B-650

i |Fittings ASME B16.22
Forgings, Die ASTM B283
Rod ASTM B301

SAE J461, J463

: |Rod, Forging ASTM B124
Shapes ASTM B301
Shapes, Forging JASTM B124
Shapes, Refinery |ASTM B216
Wire ASTM B301

Common Fabrication Processes
Cold - Drawing, machining, moderate cold heading, Hot - Extrusion, forging {closed die only)

Fabrication Properties

Joining Technique Suitabitity

Soldering Excellent

Brazing Good

Oxyacetylene Welding Fair
http:/fwww.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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kzas Shielded Arc Weiding Fair |
oated Meta} Arc Welding Noi Recammended]
Spot Weld Not Recommended]
Seam Weld Not Recommended]
Butt Weld Fair
ICapacity for Being Cold Worked|Good
Capacity for Being Hot Formed €lalels]
|[Forgeshility Rating £5
[Machinability Rating 85
Mechanical Properties (measured at room temperature, 68 F (20 C)
ISncthnLuldI‘l’ |T Yintd ot [¥igid IR L . ‘s
Fempens o 0% t vov ey erslle IStrenath treng m;n.h“:i ockwall [VickensiBringtl [Ehear [Fatigue j
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| *Fatigue Strength: 100 x 10 Scycles,
. unless indicated as {N}X 108.
, Physical Properties
il US Customary etric
|Melting Point - Liquidus 1976 F 1080 C
elting Point - Solidus 1024 F 1051 C
Density 0.323 Ibfin® at 68 F 8.94 gmicms @ 20 C
pecific Gravity 5.94 8.94
Electrical Resistivity 11.2 ohms-cmilift @ 68 F 1.86 microhm-cm @ 20 C
[Electrical Conductivity 33 %IACS @68 F 0.544 MegaSiemensicm @ 20 C
Thermal Conductivity 05.0 Btu - fi/(hr - fi2-°F)at 68F]354.8 Wim - °K at 20 C

Cosfficient of Thermal Expansioni9.6 -10® per oF (68-212 F}  [17.1 -10% per °C (20-100 C)
Coefficient of Thermal Expansion}9.7 -10-8 per °F (68-392 F) 17.5 -108 per °C (20-200 C)
Cosfficient of Thermal Expansion]s.9 -10® per °F (68-572 F) 17.8 -106 per °C (20-300 C)

¢ ISpecific Heat Capacity 0.092 Btu/lbF at 68 F 383.5 J/kg - "K at 293 K
¢ MModulas of Efasticity in Tension {17000 ksi 117000 MPa
Modulus of Rigidity 400 ksi 44130 MPa

; Tempers Most Commonly Used
: [Flat Products
. : |BAR, DRAWNIH02]

{Other
ROD {H0O0, HO1, B02, HO4, OS015, 0S8035, 0S050

UBEJH55, H58, 060
WIRE[H00. HO1, HO2, H04, 0S035

Typical Uses

Architecture

Fire Protection

Electrical

Transistor Bases, Electrical Connectors, Motor Parts, Switch Parts, Soldering Copper

Industrial

Furnace Brazed Articles, Scldering Tips, Welding Torch Tips, Screw Machine Products, Forgings
Plumbing

Ptumbing Fittings, Sprinkler Heads, Fixtures

DISCLAIMER:

to commercial variations in compositions and to manufacturing fimitations, they should not be used for

http:/f'www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search
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specification purposes. See applicable ASTM International specification references.

Disciaimer LUnktoUs Membership Sitemap Copyright © 2005 Copper Develapment Association Inc. All Rights Reserved,

Affliated with the International Copper Association, LTD.
Copper Connects Life™

hitp://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008

OLIN-CHEMETCO 1291




printed 06/01/2011 11:04AM by Luttie.Boarman p. 75/361

® Tab C14510

OLIN-CHEMETCO_1292



printed 06/01/2011 11:04AM by Luttie.Boarman p. 76/361

Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page 1 of 3

Q‘cwmmrmm

Copper.om

x
Search Results

:
i
i

C14510 (Tellurium-Bearing)
Last Updated: Apr 28, 2008

i Chemical Composition
t (%max., unless shown as range or min.)

: a2 Teolp Te
In/Max.J89.85 min].05]010-.030]. 30-.7]
Nominal [99.50 020 .50

{1) Cu value inciudes Ag.
{2) includes Te +P.

i Applicable Specifications
¢ |Product|Specification
. : |Bar  |ASTM B3D1
i |Rod ASTM B304
{ |Shapes ASTM B304
! Wire  |ASTM B30t

Commen Fabrication Processes
! Cold - Drawing, machining, moderate cald heading, Hot - Extrusion, forging {closed die only)

Fabrication Properties

Joining Technigue [suitabitity

Soldering [Excettent

[Brazing [Good

Oxyacetylene Welding [Fair

Gas Shielded Arc Welding IFair

Coated Metat Arc Welding Not Recommended
! ISpot Weld Not Recommended|
i [Seam Weld Not Recommended
i [ButtWeld Fair

Capacity for Being Cold Worked|Good

Capacity for Being Hot Formed [Good
: [Forgeability Rating 55
: [Machinability Rating 5
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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Mechanical Properties (measured at rcom temperature, 68 F (20 C)
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*Fatigue Strength: 100 x 10 Scycles,
unless indicated as [N}X 10°.
Physical Propsrties
| [us Customary Metric
pMelting Point - Liquidus 1967 F 1075 C
Melting Point - Solidus: 1924 F 1051 C
Density 0.323 Ibfin® at 68 F 8.94 gm/icm® @ 20C
Specific Gravity B.94 8.94
Thermal Conductivity 205.0 Blu - ft/(hr - ft2.9F)at 68F354.8 Wim - °K at 20 C
®
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h7.1 -10°8 per °C (20-100 CY

| ICoefficient of Thermal Expansionlo.5 -10-¢ per °F (68-212 F)
| [Coefficient of Thermal Expansion}d.7 -10® per °F (68-382 F)

7.5 -10°8 per °C (20-200 C)

I
i
. H
¥

Coefficient of Thermal Expansionfo.s -108 per °F (68-572 F)

17.8 -10°% per °C {20-300 C)

Specific Heat Capacity 0.092 Btuflb/°F at68 F 393.5 J/kg - °Kat 293 K
IMeodulas of Elasticity in Tension [17000 ksi 117000 MPa
Modulus of Rigidity B400 ksi 44130 MPa

Tempers Most Commonty Used

i [Flat Products .
| |BAR, DRAWNJH02

ther

ROD

H00, HO1, HO2, HO4, ©5015, 0S8035, OS050

! {TUBE

H55, H58, 060

| WMRE

HO0O, HO1, HOR2, HO4, 0S035

Electr

Typical Uses
Architecture
Fire Protection

ical

. Start Ancther Search

DISCLAIMER: -
The values listed above represent reasonable approximations suitable for general engineering use. Due

¢ Soldering Copper, Transistor Bases, Switch Parts, Motor Parts, Electrical Connectors
Industrial
Furnace Brazed Articles, Welding Torch Tips, Forgings, Screw Machine Products
Plumbing

Plumbing Fittings, Sprinkler Heads

to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.
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i
:
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C19400

Chemical Compaosition

1 Siornaini s ST SR AgE TR Es s

Last Updated: Apr 28, 2008

%max., uniess shown as range or min.}

Cu e JPopP

4y

in./Max.Jo7.0 minf2.1-2.61.031.0

15-.151.05-.20

Nominal 74 P4 [ [0

4 13

Applicable Specifications

Product Specification

Bar, Rolled |ASTM B465

Piate IASTM B465

Sheet ASTM B465, B694

Strip ASTM B465, 8888, B594

Tube, Welded]ASME SB543
ASTM B543

Common Fabrication Processes
i Blanking, Coining, Coppersmithing, Drawing, Etching, Forming and Bending, Heading and Upsetting, Hot
Forging and Pressing, Piercing and Punching, Roll Threading and Knurling, Shearing, Spinning, Squeezing

and Swaging, Stamping

Fabrication Properties

oining Technique [Suitability
Soldering . Excellent
Brazing Excellent
Oxyacetylene Weiding Good

Gas Shielded Ac Welding  [Excellent

Coated Metal Arc Welding

Not Recommended]

Spot Weld Not Recommended|
| Beam Weid jNoi Recommended]
. [Butt Weld Good
! [Capacity for Being Cold WorkediExcellent
: Capacity for Being Hot Formed |Excellent
i [Forgeability Rating 85
i |Machinability Rating 20
i
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008

OLIN-CHEMETCO_1297



printed 06/01/2011 11:04AM by Luttie.Boarman p. 81/361

Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page 2 of 3

Mechanical Properties {(measured at room temperature, 68 F (20 C}
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i *Fatigue Strength: 160 x 10 Scycies,
i unfess indicated as [N]X 108.
i Physical Properties
5 JUS Customary Metric
: Melting Paint - Liquidus 1880 F 1088 C
i Melting Point - Solidus 1980 F 1082 C
i )
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[Density lo.322 Ibiin® at68 F 8.91 gm/cm? @ 20 C
. [Specific Gravity le.o1 8.91
[Electrical Resistivity 15.0 ohms-cmil/fl @ 68 F 249 micrehm-cm @ 20C
i [Electrical Conductivity 65 %IACS @ 68 F 0.38 MegaSiemens/cm @ 20 Ci

i [Thermal Conductivity

150.0 Btu - ft/{hr - ft2-9F)at 68F

£59.6 Wim -°Kat20C

Coefficient of Thermal Expansion]0.8 -10® per °F (68-572 F)

17.6 -10-5 per °C (20-300 C)

Specific Heat Capacity 0.092 Blulb/°F at68 F 385.5 Jfkg - OK at 283 K
i [Meodulas of Elasticity in Tension [17500 ksi 121000 MPa
t [Modulus of Rigidity 6600 ksi 45510 MPa

Tempers Most Commonly Used

Flat Products
TRIP, ROLLEDIHOZ2, H04, HO6, HO8, H10, 050, 060, OTHER)

[other .
[TUBE]HG2, 1104, HOB, HOB, H10, 155, N80, 050, OG0

Typical Uses

Automotive

Eiectrical Connectors - Automaotive, Fue! Injectors

Consumer

Gift Hollow Ware

i Electrical

Lead Frames, Electrical Connectors, Cable Wrap, Clamps, Plug Contacts, Fuse Clips, Terminals, Circuit
Breaker Components, Contact Springs, Electrical Springs

i Fasteners

Rivets

i Industrial

Eyelets, Welded Condenser Tubes, Gaskets, Flexible Metal Hose

Start Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

Disclaimer LinktoUs Membership Sitemap Copyright ® 2008 Copper Development Associatlon Inc. All Rights Reserved.

Affillated with the Internationai Copper Assoclation, LTD.
Copper Connects Lifg™
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i C21000 (Gilding, 95%)
Last Updated: Apr 28, 2008

Chemical Composition

: i%max.I unless shown as range or min.)
Cu FelPblZn

IMin./Max.Jo4.0-96.0£05 05]Rem.
[Nominal [85.0 -+ [5.0

: Note: Cu + Sum-of Named Elements, 89.8% min.

Applicable Specifications
i [Product Specification

- [ar ASTM B36
. SAE 463, J461
| [Piate ASTM B36
. [sheet ASTM B36
SAE J483, J461
Strip ASTM B35

SAE J463, J461
Tube, Welded]ASTM B587
Wire ASTM B134

Comemnon Fabrication Processes
Blarking, Coining, Drawing, Etching, Forming and Bending, Piercing and Punching, Shearing, Spinning,
Squeezing and Swaging, Stamping

Fabrication Properties

oining Technique |Suitability
Soldering |[Excelient
|Brazing Excellent
Oxyacetylene Welding Good
(Gas Shielded Arc Welding Good

Coated Metal Arc Welding |Not Recommended

Spot Weld |Not Recommended
Seam Weld |Not Recommended
Buit Weld |Good

Capacity for Being Cold Worked|Excellent

. ;
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I Copper.org: Resources: Standard roperties of Wrought and Cast Copper
!
: f .
i [Capacity for Being Hot Formed [Good
. ¢ [Machinability Rating 20
i
i Mechanical Properties {measured at room temperature, 68 F (20 G)
i 1d
) e o o e o o e e
E . I__ nder load I l PP GG
n F ool Esi 500 fsoopcookst -
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‘ El_algrodum
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I Eo a2 b7 5 | L Jro7 bo
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| ! bo hat P 54 - s | 0.0
¢ fogoas pod P IPEe Es X % I S . I B0
1 20 241 i3 M F F 163 o 0.0
HOG J.04 j0 YP.EB ) 22 B5 Bl |- 59 - 0.0
1 21 FTS B4 - 269 - 0.0
HosJoor 1  frveke s T 50 S C 0.0
1 (256 345 - Bo |- - 255 - 0.0
o8 pod [ T?FE 4 B L Es m . 0.0
1 o p4at 400 - e - |+ ks L .0
05050 ‘904 0 TP 36 [2d 10 L :Et .0
1 20 234 | &3] - - - 0.0
01 0 04 3 [IYF o8 4.2 [32 b pid - } 2 3 0.0
u 20 (280 [224 - 14 |- 21 f 0.0
*Fatigue Strength: 100 x 10 Scycles,
t unless indicated as [N]JX 108,
. Physical Properties
| US Customary [Metric
. [Melting Point - Liquidus 1066 C
[Meiting Point - Solidus 1049 C
Density .32 Ib/in® at 68 F 8.86 gmicm?® @ 20 C
Specific Gravity 8.86

|[Electrical Resistivity

18.5 chms-cmiliit @ 68 F

3.08 microhm-cm @ 20 C

Electrical Conductivity

56 %IACS @ 68 F

0.328 MegaSiemensicm @ 20 (]

[Tharmal Conductivity

135.0 Blu - fithr - ft2-°F)at 68F]233.6 Wim - 2K at 20 C

Coefficient of Thermal Expansion|

10.0 -10°8 per °F (68-572 F)

18.0 -10°® per °C (20-300 C)

Specific Heat Capacity

0.02 Btu/lb/°F at 68 F

377.1 Jikg - °K at 293 K

Ellodulas of Elasticity in Tension
A

117000 MPa

el lie AfF Rinicikg
YW uiLQa W '\‘ulult’

AA4T2MN RAD A~
44 E DU VI G

Tempers Most Commonly Used

[Fiat Products

[STRIP, ROLLEDJHO1, HO2, HO4, HOB, HO8, 05015, 0S035, 0S050)

Other

, TUBEJHS5, H58, H80, 050, 060, OS035

WIREJOS015, OS025, 0S035, 08050

Typical Uses

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jspZaction=search 6/23/2008
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Architecture
Ornamental Trim

. Consumer
Jewelry, Plaques, Medallions, Emblems
Electrical
Rotor Bars, AC Motors, Connectors
Fasteners
Fasteners
Industrial
Base for Vitreous Enamel, Base for Goid Plate
Ordnance
Fuse Caps, Firing Pin Support Shells, Bullet Jackets, Primers, Small Arm Ammunition:Primer Caps, Bullat
i Jackets
Other
Medals, Coins, Tokens

Start Anhother Search

DISCLAIMER:

The values listed above represent reascnable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they shouid not be used for
specification purposes. See applicabla ASTM international specification references.

Disclaimer Link toUs  Membership  Sitemap Copyright & 2008 Copper Development Association In¢. All Rights Reserved.

Affiliatad with the [nternational Copper Association, LTD.
Copper Connects Lifg™

®
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Search Results

£22600 (Commercial Bronze, 90%)

Last Updated: Apr 28, 2008

Chemicat Composition
“ommax., unless shown as range or min.)
Cu Fel[PbiZn

¢ [Min./Max.}89.0-91.0].05].05Rem.
i INominal [20.0 - 1 Ji0.0

Note: Cu + Sum of Named Elements, 99.8% min.
Applicable Specifications
Product Specification
Bands, Projectile Rotating MILITARY MIL-B-20292 MIL-B-18807
. Bar ASTM B36
SAE J461, J463
Cups, Bullet Jacket ASTM B131
MILITARY MIL-C-3383
[Piate ASTM B36
Sheet ASTM B36, B694
SAE J463, J461
Strip ASTM B694, B36, B130
SAE J461, J463
Tube ASTM B135
SAE J461, J463
Tube, Rectangular Waveguide|ASTM B372
' IMILITARY MIL-W-85
Tube, Welded ASTM B587
L |wire ASTM B134
Wire, Metallizing MILITARY MIL-W-6712

i Common Fabrication Processes

Blanking, Coining, Drawing, Efching, Forming and Bending, Heading and Upsetting, Hot Forging and
Pressing. Piercing and Punching, Roll Threading and Knurling, Shearing, Spinning, Squeezing and Swaging,
| Stamping

, Fabrication Properties

A | |
i

o
|

http:/lwww.copper.org/resources/propcrties/db/CDAPrOpertiesResuhServlet.jsp?act—io =search 6/23/2008
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tJoining Technique Suitabllity
pSoldering Excelient
[Brazing [Excellent
Oxyacetylene Welding Good

Gas Shielded Arc Welding Good

Coated Metal Arc Welding

Not Recommended|

[Spot Weld Not Recommended
eam Weld Not Recommeanded
Butt Weld Good
apacity for Being Cold Worked|Excellent
[Capacity for Being Hot Formed [Good
[Machinability Rating ]

Mechanical! Properties (measured at room temperature, 68 F (20 C)
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*Fatigue Strength: 100 x 10 Bcycles,
unless indicated as [N]X 10°.
. Physicai Properties :
| US Customary [Metric
! lMeIting_Point - Liquidus 1910 F 1043 C
| [Melting Point - Solidus 1870 F 1621 C
¢ [Density 0.318 Ibfin3 at 68 F 8.8 gm/cm® @ 20 C
i [Bpecific Gravity 8.8 5.8

Electrical Resistvity

[23.6 chms-cmil/ft _@ 688 F

3.92 microhm-cm @ 20C

Electrical Conductivity

44 %IACS @ 68 F

0.257 MegaSiemens/cm @ 20 C

Thermal Conductivity

108.0 Btu - fithr - {2-OFjat 68F|188.7 Wim - °K at 20 C

Cosfficient of Thermal Expansion]10.2 - 106 per °F (68-572 F)

18.4 -105 per °C {20-300 C)

[Specific Heat Capacity 0.09 Btu/ib/°F at 68 F 377.1 Jkg - K at 293 K
17000 ksi 117000 MPa
i [Modulus of Rigidity 5400 ksi 44130 MPa

‘Tempars Most Commonly Used

i P L

';lal Products

:
i
:
H
i
!
K
i Moduias of Elasticity in Tension
]
i
t
;
!

PLATE

[0z, M20, 05035

| [SHEET

[Foz, M20, 05035

| [STRiP, ROLLEDfH01, HO2, HO4, HOB, H08, 08015, 05025, 05035, OS050

¢ [Other

ROD JH00, 05035

| [FUBEJH55, H58, H80, 050, 060, 0S035
i |

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet. jsp?action=search
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MIREJH00, HO1, HO2, HO4, HOS, H08, 0S015, 0S035]

Typical Uses

Architecture

Ormamental Trim, Weather Stripping, Etching Bronze, Screen Cloth, Grill Work

Buiiders Hardware

Hardware, Kick Plates

Consumer

Chain Links, Lipstick Cases, Housing for Lipstick Compacts, Costume Jewelry, Ball Point Pens, Compacts,
Caskets

Electrical

Cable Wrap, Wave Guides, Rotor Bar - AC Motors

Fasteners

Rivets, Line Clamps, Bolts, Screws, Screw Shells

Industrial

Flexible Tube, Screen Wire, Escutcheons, Base for Vitreous Enamel, Studs

Marine

i Marine Hardware

i Ordnance .

Primer Caps, Rotating Bands, Small Arms Cartridges, Artillery Projectile Rotating 8ands, Press Fit
Plumbing

Piumbers' Brass Goods

Start Another Search -

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they shouid not be used for
specification purposes. See applicable ASTM international specification references.

R AT LR, = & e P LR 4 b o 0 SR ot SR 1 e

Disclaimer Linktous Membership Sitemap Copyright @ 2008 Cepper Development Association Inc. All Rights Reserved.

Affitiated with the International Copper Association, LTD.
Copper Connects Life™
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C23000 (Red Brass, 85%)
Last Updated: Apr 28, 2008

Chemical Composition
“max., unless shown as range or min.)

|Cu Fe [Pb{Zn
Min./Max.|84.0-86.0].05] 05]Rem.
i [Nominai |85.0 | | [15.0

Note: Cu + Sum of Named Elernents, 99.8% min.

; Applicable Specifications

¢ |Product Specification
i |Bar ASTM B35
| [Fittings ASME B16.29, B16.22
INippies LASTM BG687
i Pipe ASME 5B43
IASTM B688, B43
: [Plate ASTM B36
i |Sheet ASTM B36
SAE J461, J463
Strip ASTM B888, B36
SAE J463, J461
Tube ASTM B569, B693
Tube, Condenser]ASME SB111
ASTM B111
Tube, Finned ASME SB359
ASTM B35%
Tube, Seamless JAMS 4553
ASME SB135
ASTM B135
FEDERAL WW-T-791
MILITARY MIL-T-20168
: SAE J461, J463
{ |Tube, U-Bend ASME SB395
ASTM B395
Tube, Welded |ASME SB543
ASTM B587, B543

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008
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L wire ASTM B134 |

. Common Fabncatlon Processes
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weading and Knuring, u..w...n,, Spiny

g Fabrication Properties

Jﬁiﬁiig Technigue puﬁﬁblglf_.‘r
Soldering |Excellent
Brazing Excellent

i {Oxyacetylene Welding ood

i [Gas Shielded Arc Welding Good
Coated Metal Arc Welding Not Recommended
Spot Weld 1Fair
Seam Weld [Not Recommended
Butt Weld Good
Capacity for Being Cold Worked|Excellent
Capacity for Being Hot Formed [Good
[Machinability Rating 30

Mechanical Properties (measured at room temperature, 68 F {20 C)
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unless indicated as [N]X 108.

Physical Properties

*Fatigue Strength: 100 x 10 Scycles,

[US Customary [Metric
Melting Point - Liquidus 1880 F 1027 C
t |Melting Point - Solidus 1810 F 988 C
| [Density 0.316 Ibfin3 at 68 F 8.75 gmicm® @ 20 C
[Specific Gravity 8.75 8.75
[Electrical Resistivity 28.0 ohms-cmilift @ 68 F  1.65 micrechm-cm @ 20 C
[Electrical Conductivity 37 %IACS @ 68 F 0.216 MegaSiemens/cm @ 20 C

Thermal Conductivity

[92.0 Btu - f/(hr - ft2-°F)at 68F|159.2 Wim - 9K at 20 C

Coefficient of Thermal Expansion{10.4 -106 per °F (68-572 F)

18.7 - 106 per °C (20-300 C)

| [Specific Heat Capacity 0.05 Biw/b/°F at 68 F [377.1 J/Ikg - °K at 283 K
[Modulas of Elasticity in Tension H7000 ksi 117000 MPa
Modulus of Rigidity 8400 ksi 130 MPa
Tempers Most Commonty Used
[Flat Products
ISHEET [H02, OS050

STRIP. ROLLED}H01, H02, H04, HOB, HO8, 0S015, 08025, 05035, 05050, OS670)

—

1
7
i
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i [Other

. ¢ PIPE Josa15

- i [TUBEJHSS, H58, H80, OS015, 0S070

i [WIREJHO00, HO1, HO2, HO4, H08. 08015, 05025, 0S035)
j
| Typical Uses
{ Architecture
; Etching Parts, Weather Strip, Trim
i Builders Hardware
i Kick Plates
, Consumer .
i Fire Extinguisher Cases, Tokens, Costume Jewelry, Coinage, Zippers, Badges, Nameplates, Compacts,
i Medallions, Plagques, Dials, Lipstick Containers, Rouge Boxes
i Electrical
! Sockets, Screw Shells, Conduit, Rotor Bars, AC Motors
; Fasteners
; Fasteners, Eyelets
{ Industrial
i Heat Exchanger Shelis, Flexible Metal Hose, Pump Cylinder Liners, Tags, Radiator Cores, Pickiing Crates,
i Condenser Tubes, Fire Extinguishers, Tubing for Instrumentation, Tubing for Heat Exchangers, Heat
: Exchangers
. Other
i Fire Hose Couplings
i Plumbing
; Fittings, Pump Lines, Pipe Service Lines, Pipe Nipples, Pipe, Service Lines, J-Bends, Traps
i
f Start Another Search
i DISCLAIMER:
i The values listed above represent reasonable approximations suitable for general engineering use. Due
:  to commercial variations in compositions and to manufacturing fimitations, they should not be used for
i specification purposes. See applicable ASTM International specification references.
Disclaimer UnktoUs Membership Sitemap Copyright © 2008 Copper Development Association Inc. All Rights Reserved,

Affiliated with the International Copper Association, LYD.
Capper Connects Life™
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% Copper Bovatopment Associatios

Search Results

. C24000 {Low Brass, 80%)
Last Updated: Apr 28, 2008

Chemicat Gompaosition
“%max., uniess shown as range of min.}
Cu [Fe jPbZn
Min./Max.]78.5-81.5] 05| D5Rem.
Nominal }80.0 - | oo

! Note: Cu + Sum of Named Elements, 99.8% min.

i Applicable Specifications

Product Specification
: |Bar ASTM B36
. : |Brazing Filler Metal]FEDERAL QQ-B-650
Plate ASTM B36
I |Sheet ASTM B36
SAE J463, J461
Strip ASTM B36
SAE Jd461, J463
Wire ASTM B134

Common Fabrication Processes
Blanking. Drawing, Etching, Forming and Bending, Heading and Upsetting, Piercing and Punching, Rolt
Threading and Knurling, Shearing. Spinning, Squeazing and Swaging, Stamping

Fabrication Properties

Joining Technigue uitability
Soldering Excellent

. [Brazing Excellent

i [Oxyacetylene Welding ood

; [Gas Shielded Arc Welding Good

: [Coated Metal Arc Welding Not Recommended|

! [Spot Weld Fair

! [Seam Weld Not Recommended

i [Butt Weld Good

i [Capacity for Being Cold Worked|Excefient

| |

o
http:/fwww .copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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ICapacity for Being Hot Formed [Fair
. [Machinability Rating 30

Mechanical Properties {measured at room temperature, 68 F (20 C)
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*Fatigue Sirength: 100 x 10 ®cycles,
uniess indicated as [N]X 105,
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Physical Properties

P US Customary Metric

i [Melting Point - Liquidus 1830 F 980 C

: Melting Point - Solidus 1770 F 966 C
[Density 0.313 Ibfin® at 68 F 8.66 gmicm® @ 20 C
[Specific Gravity .67 8.67
[Electrical Resistivity 32.4 ohms-cmil/t @ 68 F 5.39 microhm-cm @ 20 C
[Electrical Conductivity 32 %IACS @ 68 F 0.187 MegaSiemens/cm @ 20 G
[Thermal Conductivity 81.0 Btu - ft/(hr - 12-°F)at 68F]140.2 W/m - °K at 20 C
Coefficient of Thennal Expansionf10.6 -10® per °F {68-572 F) [19.1 -10-6 per °C (20-300 C)
[Specific Heat Capacity 0.09 Btu/lb/°F at 68 F 377.1 Jikg - OK at 283 K
PMedulas of Elasticity in Tension 6000 ksi 110000 MPa
[Modulus of Rigidity OO0 ksi 41370 MPa

Tempers Most Commonly Used

IF1at Products

ISTRIP, ROLLEDIHO1, HOZ, HO4, H08, 0S015, 05025, 05035, 05050, OS070
WIRE, ROLLED [H02, H08, 0S8035, 05050

[other
[WiREJHOO, HO1, HO2, HO4, HOS, HO8, 0SG15. 05035, OS050

Typical Uses

Architecture

Spandrels, Madaliions, Ornamental Components
Builders Hardware

Decorative Panels

Consumer

i Musical Instrument Parts, Clock Dials, Plaques
Electrical

Rotor Bars, AC Motors, Battery Caps

Industrial

Flexible Hose Bellows, Welding Wire, Fiexible Hose, Pump Lines
Other

Tokens

Start Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they shoutd not bhe used for
specification purposes. See applicable ASTM Intemational specification references.

Disclaimer UnktoUs Membership  Sitemap Copyright & 2008 Copper Development Association Inc. All Rights Reserved.
Affiliated with the International Copper Association, L1D,
Copper Connects Life™
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Last Updat
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-y

C 26000 (Cartridge Brass, 70%]}

ed: Apr 28, 2008

Chemical Composition

Yomax., uniess shown

as range or min.}

Cu [FelPolzn

Min./Max.}68.5-71.5L 05

07]Rem.

[Nominal [70.0 -

- Ro.o

Note: Cu + Sum of Named Elements, 89.7% min.

Applicable Specifications

Product

Specification

Bar

ASTM B36, B19
SAE J463, J461

[Brazing Filler Metai

FEDERAL QQ-B-850

[Cups, Cartridge Case [ASTM B129
MILITARY MIL-C-10375
[Disk ASTM B19
Plate AMS 4507, 4505
ASTM 819, B36
Rod SAE J461, J463
Sheet AMS 4507, 4508, 4505

ASTM B19, B36
SAE J463, 1461

Shim Stock, Laminated{MILITARY MIL-S-22499

Strip

AMS 4507, 4505

SAE J463, J461

ASTM B36, B569, B15, B888

Tube, Seamless

ASTM B135

FEDERAL WW-T-791
MILITARY MIL-T-20219
SAE J461, J483

Tube, Welded

ASTM B587, B587

\ire

ASTM B134

SAE J463, J461

Commeon Fabrication Processes

f Wrought and Cast Copper Alloys... Page 1 of4
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No information available.

Fabrication Propertles

LJoining Technique S uitability
Soldering Excellent
|Brazing Excellent
Oxyacetylene Welding (Sood

Gas Shielded Arc Welding Good

Coated Metal Arc Welding

Not Recommended

1Spot Weld Fair
seam Weld Not Recommended
|Butt Weld Good

Capacity for Being Cold Worked|Excellent

Capacity for Being Hot Farmed [Fair

Machinability Rating

0

Mechanical Properties (measured at room temperature, 68 F {20 C)
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*Fatigue Strength: 100 x 10 Scycles,
unless indicated as [N]X 10°.
Physical Properties
| JUS Customary Matric
¢ [Melting Point - Liquidus 1750 F 954 C
¢ [Melting Point - Sotidus 1680 F 916 C
ensity 0.308 Ibfin? at 68 F 8.53 gmicm3 @ 20 C
Specific Gravity 8.53 18.53
Electrical Resistivity 37.0 ohms-cmil/it @ 68 F 5.15 microhm-cm @ 20 C
|Electrical Conductivity 28 %IACS @ 68 F 0.164 MegaSiemens/cm @ 20 C
[Thermal Conductivity 70.0 Btu - fif(hr - ft2-°F)at 68F|121.2 Wim - °K at 20 C
Coefficient of Thermal Expansion}i 1.1 -10® per °F (68-572 F) [20.0 -10% per °C (20-300 C)
[Specific Heat Capacity 0.09 Btu/lb/®F at 68 F 13771 Jikg - °K at 283 K
i [Modulas of Elasticity in Tension [16000 ksi 110000 MPa
i [Modulus of Rigidity G000 ksi 41370 MPa
Tempers Most Commonly Used
‘i [Flat Products
. [BAR. ROLLED [H02, 0S070, OS100
01, H02, OS035, 0S0650, OS070 .
TRIP, ROLLEDIHG1, HO2, HO4, HO6, HO8, H10, OS015, OS025, 08035 (OS050, OS070, OS100
I T
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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WIRE, DRAWN [H02, 0S050
WIRE, ROLLED [H02, H04, HO6, ©S035, OS050, 0S070. 0S100

er
HAPE SM30
UBE [H58, H80, OS025, OS050
WIRE _ [H00, H01, HOS, H08, OS015, 05025, 0S035, OS050

| Typical Uses

Architecture

Grillwork

; Automotive

Electrical Connectors, Radiator Cores, Tanks, Heater Cores, Radiator Tanks, Odometer Contacts,
Thermostats, Radiator Tube

Builders Hardware

Decarative Hardware, Door Knobs, Finish Hardware, Hinges, Kick Plates, Locks, Push Plates
Consumetr

Bird Cages, Costume Jewelry, Syringe Parts, Chain Links, Walch Paris, Coinage, Etched Articles, Pen/Pencil
Inserts and Clips, Lamps, Shells - Electrical Sockets, Buttons, Snaps, Planters, Fireplace Screens

Elartrical
[SLigettie-i

i Reflectors, Lamp Fixtures, Flashlight Shelis, Screw Shells, Terminal Connectors

Fasteners

Eyelets, Screws, Grommets, Rivets, Pins, Fasteners

Industrial

Sound Proofing Equipment, Heat Exchangers, Wire Screens, Pump Cylinders, Tubing for Instruments and
Machines, Air Pressure Conveyer Systems, Liners, Springs, Power Cylinders, Pumps, Bead Chain, Chain
Ordnance

Ammunition Cartridge Cases, Ammunition, Mechanical Housings for Lighters, Shells - Mechanical Housings
for Ammunition

Other

Washers, Stencils

Plumbing

Faucet Escutcheons, Plumbing Accessories, Fittings, Bathroom Fixtures, Traps, Plumbing Brass Goods

Start Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

i ] ToTal Al
per Development Assoclation Inc. Al Rights Reserved.

ffiliated with the International gggpe[ assoqatllon, LTD.
Copper Connects Life™
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Chemical Composition

Last Updated: Apr 28, 2008

Cu [FelPb

%emax., uniees shown as ranlgo or min.}
N

Zn

Min./Max. J87.5-90.51 1041.3-2.5]. 7 [Rem.

INominal j8e.0 19 [

.1

Applicable Specifications

Note: Cu + Sum of Named Elements, 99.6% min.

Product{Specification

Bar ASTM B140

Rod ASTM B140

Shapes JASTM B140

Valves MILITARY MIL-V-18436

i Common Fahrication Processes

Machining

Fabrication Properties

Joining Technigue uitability
Soldering Excellent

Brazing Sood
Oxyacetylene Weiding Not Recommended

Gas Shielded Arc Weiding

Not Recommended

oated Metal Arc Welding

Not Recommended

S pot Weld Not Recommended
iSeam Weld Not Recommended
|Butt Weld Fair

Capacity for Being Cold WorkedjGood

Dane

i~ anacihy for Roinm Hat En ormed

[ CAwiLy (W A H RN T L T L

AR

[Machinability Rating

0

Mechanical Properties {(measured at room temperature, 68 F {20 C)

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet jsp?action=search
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*Fatigue Strength: 100 x 10 Scycles,

unless indicated as [N}X 108,

Physical Properties

| US Customary Mesric

Ieiting Paint - Liquidus 1900 F 1038 C

[Meiting Point - Solidus 1850 F 1010 C

[Density 0.319 Ibfin3 at 68 F 5.83 gm/em® @ 20 C

ISpecific Gravity 3.83 js.83

lectiical Resistivity

24.7 ohmg-cmil/ft @ 68 F

4,11 microhm-cm @ 20 C

Electrical Conductivity

12 BIACS @ 68 F

0.246 MegaSiemens/cm @ 20 G

Thermal Conductivity

104.0 Btu - ft/(hr - f2-9F)at 68F]180.0 W/m - °K at 20 C

Coefficient of Themmal Expansion

10.2 10 per °F (88-572 F)

18.4 -10°% per °C (20-300 C)

Specific Heat Capacity

0.09 Btu/Ib/°F at 68 F

377.1 J/kg - °K at 293 K

|Modulas of Elasticity in Tension

17000 ksi

117000 MPa

(400 ksi

[Modulus of Rigidity

}44130 MPa

Tempers Mast Commonly Used

lat Products
BAR, DRAWNIHD2, HO4, 060, OS050;

her
oD 02, H04, 060, OS050
SHAPESIM30

Typical Uses
Buiiders Hardware
Door Knobs
Electrical

Connectors for Wire and Cable, Electrical Plug Type Connectors

Fasteners
Screws, Nuts
Industrial

Pickling Fixtures, Pickling Racks, Pickling Crates, Screw Machine Parts

Start Another Search
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DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

Bt ettt 1 o et 2 oA e et e
Disclaimer LinktoUs  Membership  Sitemap Copyright € 2008 Copper Development Association Inc. Al Rights Reserved,
Affiliated with the Interpational Copper Association, LTD.

Copper Connetts Life™
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I K coppor Devsiapment Asssclation

Capouer we

SRR i e e

Search Results

| €33000 (Low Leaded Brass (Tube))

. [Nominal }66.0 L |50 [33s

st P aebens annsas

Last Updated: Apr 28, 2008

Chemical Composition
“max., unless shown as range or min.)
fCu FelPb Pn

Min./Max }65.0-68.0]07] 25-.7|Rem.

i Note: Cu + Sum of Named Elements, 99.6% min.

Applicable Specifications

[Product Specification
Tube, Seamless|AMS 4555, 4554
ASTM B135

FEDERAL WW-T-791
MILITARY MIL-T-46072
SAE J463, J461

Common Fabrication Processes

} Fabrication Properties

i Forming and Bending, Machining, Piercing and Punching

oining Technique Pzitabi!ity

oldering Excellent

razing {Good
Oxyacetylene Welding |Fair

Gas Shielded Arc Weiding Fair

Coated Metal Arc Welding [Not Recommended

Spot Weld [Fair
Seam Weld INot Recommended
Butt Weld Fair

Capacity for Being Coid Worked]Excellent

Capacity for Being Hot Formed [Pcor

PMachinability Rating 60

Mechanical Properties {measured at room tempe

rature, 68 F {20 C) i

fold loid tald
1] old [Ty ansile angth tengthStrength

SRR VN S W

hitp://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008
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*Fatigue Strength: 100 x 10 fcycle
unless indicated as [N]X 108,

Physical Properties

5,

Pl [US Customary IMetric
{Melting Point - Liquidus 1720 F 938 C
[Melting Point - Solidus 1660 F 904 C
Density 0.307 Ibfin® at 68 F 8.5 gm/cm® @ 20 C
Specific Gravity 5 8.5

Eiectrical Resistivity

39.9 ohms-cmilit @ 68 F

6.63 microhm-cm @ 20 C

Electrical Conductivity

26 %IACS @68 F

0.152 MegaSiemsns/cm @ 20 (]

Thermat Conductivity

57.0 Btu - ftf{hr - fi2-°Fiat 68F|116.0 Wim - 9K a1 20 C

Coefficient of Thermal Expansion

11.2 - 105 per °F (68-572 F)

£0.2 106 per °C (20-300 C)

FSpecific Heat Capacity (.09 Btw/Ib/°F at 68 F 377.1 Jikg - °K at 203 K
[Modulas of Elasticity in Tension 15000 ksi 103400 MPa
Modulus of Rigidity 5600 Ksi 38610 MPa

| Tempers Most Commonly Used

: %her
UBEJH58, H80, 0S025, 0S050)

Typical Uses

Industrial

Power and Pump Cylinder Liners,
Crdnance

Primers

Plumbing

Power and Pump Cylinders

Plumbing Accessories, Pump Lines, Trap Lines, J Bends, Plumbing Brass Goods

Start Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing fimitations, they should not be used for
specification purposes.-See applicable ASTM International specification references.
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Last Updated: Apr 28, 2008

Chemical Composition
%emax., unless shown as range or min.)
lcu IFelPb n
55.0-68.01.07]1.5-2.5Rem.
66.0 - o PB2o

Min./Max.
[Nominat

Note: Cu + Sum of Named Elements, 99.6% min.

prllwmu apeulll..duuna

i |Product|Specification

i |Tube |AMS 4558

: ASTM B135

MILITARY MIL-T-46072

Common Fabrication Processes
Forming and Bending, Machining, Piercing and Punching

Fabrication Properties

Lloining Technique

[Suitability

Soldenng

Exceltent

PBrazing

(Good

Oxyacetylene Weliding

Fair

Gas Shielded Arc Weilding

Fair

Coated Metal Arc Welding

INot Recommended

i [Spot weid

Fair

Seam Weld

Not Recommended]

|Butt Weid

[E=ir

Capacity for Being Cold Worked|Excellent

Capadty for Being Hot Formed |Poor

Machinability Rating

| &3]

Mechanical Properties {ineasured at rcom temperature, 68 F (20 C)

mCold [Tyl ansile
[Temnpe Flzo Moﬂ#ﬂln m‘%vng

Teld |
rongth

0.5% ext. n m {o
nder joad ot} ﬂ‘!ai)

hld nld

ROCM“
Hnrdma

[Vicke rinet!
Hard, ard,

:

hasr
treng

atigue
trength’|

irod
Impact

Ptmnqth

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet. jsp?action=search

|
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- Copper.org: Resources: Standards & Propertics - Properties of Wrought and Cast Copper Alloys ... Page2of3
n F b bsi b bk Hrbooo  bodsoochs s pw
— k pra Jure japa  JMpa | Jepa w2 s
rane x ) T I L7 15
; 05025 .0 iy S g s : |1 MHHE Tl P I - 0.0
b.o T zo_rass T L B | sb7 | L I 0.0
04 0.0 ps  [TYegd IS 50 - Ir - - - 0.0
0.0 20 P17 14 - i E?-E: o o 0.0
05050 0.0 Tl T2 T 5 16 3 L a5 L - 0.0
o.0 o p2s  |roa ﬁ}uﬁ ! 0.0
: *Fatigue Strength: 100 x 10 Scycles,
unless indicated as [N}JX 108,
Physical Properties
| LS Customary Metric
Pvelting Point - Liquidus 1710 F 32 C
pvelting Point - Solidus 1650 F 899 C
. [Density 0.308 Ivfin® at 68 F [8.53 gmicm® @20 C
¢ [Specific Gravity 8.53 I.53
i [Electrical Resistivity 39.9 chms-cmil/it @ 68 F 6.83 microhm-cm @ 20 C
F Electrical Conductivity P6 %IACS @ 68 F 0.162 MegaSiemens/cm @ 20 G
i [Thermal Conductivity 57.0 Btu - fifthr - ft2-°Fjat 68F[116.0 Wim - °K at 20 C
i [Coefficlent of Thermal Expansion|11.3 - 108 per °F (68-572 F) [20.3 -108 per °C (20-300 C}
! ISpecific Heat Capacity 009 Btu/lb/°F at 68 F 377.1 Jikg - %K at 283 K
i Modulas of Elasticity in Tension [15000 ksi 103400 MPa
b [Modulus of Rigidity 5600 ksi 8610.MPa
. Tempers Most Commonly Used
Other
UBE[HS58. H80, 05025, OS05Q
i Typical Uses
i Industrial
! Screw Machine Products, Power and Pump Cylinder Liners, Power and Pump Cylinders, Hydraulic Controls
* QOrdnance
. Primers
{ Plumbing
i Plumbing Accessories, Piumbing Brass Goods
!
Start Another Search
DISCLAIMER:
The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM international specification references.
. Disclaimer UnktoUs Membership  Sitemap Copyright @ 2008 Copper Development Association Inc. All Rights Reserved.
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008
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Affiliated with the Internationat Copper Association, LT,
Copper Connects Lifets

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys Search  Page 1 of 1
& Ponper Developmest Assosiatian
EET TR LU N e
@ cpoers
i T VSAacE Sk BTADNSSVIGH OB SO SD LB 1D
Search Results
C33500 (Low-Leaded Brass)
Last Updated: Jul 06, 2008
5 Chemical Composition
%max., unless shown as range or min.)
ICu mb n
. Min/Max$2.065.0[.15 |25- 7[Rem.
" [Nominal B35 | [50 [36.0
(1) For flat products, the iron shall be .10% max.
Note: Cu + Sum of Narmed Elements, 99.6% min.
Applicable Specifications
ProductjSpeclification
Bar ASTM B121
.LP!ate ASTM B121
WiSheet |ASTM B121
Strip ASTM B121
. Common Fabrication Processes
Blanking, Drawing, Machining, Piercing and Punching. Stamping
Fabrication Properties
oining Technigue [Suitability
Soldering [Excelient
Brazing 5004
Oxyacetylene Welding Fair
Gas Shielded Arc Welding Fair
Coated Metal Arc Welding INot Recommended]
Spot Weld Fair
Seam Weld |Not Recommended
Buii Weid Fair
(Capacity for Being Cold Worked|Good
- [Capacity for Being Hot Formed |Poor
. [Machinability Rating G0
Mechanical Properties {measured at room temperature, 68 F (20 C)
J,s L 2ld inld fedct L Ja -
Tempe ectioniCold [Typ! o enstle Buongth trangthiStrengt | ockwell MickensiBrinelt [Shear atlgue mpact
[Size  MWorkMin trengthl0.5% ext. K0.2% 0.05% MHardness Mard. Mard. tmngth's".“um
under load at)
n. e =™ - si hsi 7B kcF Botlos  Jeoctaoooksi s b
i |
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet. jsp?action=search 7/9/2008
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Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys Search  Page 2 0f 2
beo Bon [IUII L[] poo wn b
L L |65 F ko D6
L L s | F F ks | h.c
9 [ ol FF F 3 0.¢
L 5 s B L L s 9 = 0.0
o 2 S FF - F - | - - 0.0
; I ! Bt FEL | B N b0
: [ C CE E E | [ 0
" [Fiat Products
03635 o4 K0 P bs ks 17 5 [ BT T ekt L T Ea [ )
1 o |pas 17 - tr- 13 kx|
Rod
Ho2 _ J0.50 | T T B3 Y ' TT 1 T T E_u
<12.7 IL 20{93 172 . 71 EEE R - F b L bo
* [Flat Products
i o4 poa b Jve 8 T4 o [ 5 EELL E- 7B C bo
B B T T I S ] T 3% 70 S T N T
; ol
B TN TN T S 2 [ C . CFIL L T T T X
; 18,1 bo b2z | [ : CTTF I C 0
N TR K MINfeE |52 &5 " X A FEL | . [ 0
: <12.7 I o hss |72 ! d L] I L} ! | 'Y
P TOT] 1.35_p_ [sMin 68 Ja2 B - k FEE T L | F : b.0
? 4.0 ko bes  |ies - I bd LEL | C T F [ 0.0
N YT (ECE T ST T C C ) CTEEE T T T [ b
: 34.9 0 EZT' - - - FYEFE R OB - + Ot | .o
TR T T ST TH F 5 F T T T o - o
<12.7 |20 lus 3 h - FEY F O} r F L o B
i ST ) $A 8 Jeo - - L LT EEF | - F | X 0.0
12,7 | Ec Jssa L I L LIEL ] L L | [ B_o
Fiat Products
am“ D el T T 14 - - _E'_- 15 | L | Z [ 0.0
. I o par 7 L L st 15 [ 5 -%1 I 00
i
o2 ]a.a:"s HEN o8 2 R0 5 L ENIN" T o
H [34.8 Lrag [ag S 5 sk EFFE L . 5 R | oo
: SMAXEE 170 [ C . CTIEE | N . 00
: o a3 L s 5 L LEELE | LI k i b
SMIN BB 150 0 - - EYINI Lk L [ bo
. o pas  fias - I i FE | LT T ! 0.0
. EmIN BB 5 [ s bl FEE . s o
has | Eo En hz L s 1i LT | L | [ b o
Flat Products
j05050 J0.04 e H 15 L 1 A FE4ds | - | 5 - 6.0
|1 4E b2a o3 ! ! Ez]- L ks | LT | ! b.0
[Roa
oz 11575 b Emadbe 6o [ [ C [TITTL T T T r
4.6 F bds L 5 L L EFLE Y O} L | L s
Flat Products
05025 p.os b | TH TN T r EL TFEs [ ~1T " |
[ ko hsz  ha s el Lhdae [ T [ [ b0
A T XTE O a7 T o 1 [ sl L o 1 F g D
; 1 o prz s ! ! sl | s | L | Ig%g [ o
: *Fatigue Strength: 100 x 10 bcycles,
unless indicated as [N]X 10°.
Physical Properties
JUS Customary Metric
Melting Point - Liguidus 1700 F 327 C
. elting Point - Sofidus 1650 F fggo C
http://www copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 7/9/2008
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Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys Search

Density 0.306 ib/in? at 68 F l8.47 gmvem® @ 20 C
Specific Gravity 347 B.47
[Electrical Resistivity 39.9 ohms-cmilft @ 68 F__ }5.63 microhm-cm @ 20 C
. |[Electrical Conductivity P6 %IACS @ 68 F 0.152 MegaSiemensicm @ 20 C

Thermal Conductivity

7.0 Btu - ft/{hr - fi2-°F)at 68F]116.0 W/m - °K at 20 €

ICoefficient of Thermal Expansionfi1.3 -10°® per °F (68-572 F)

20.3 -10°8 per °C (20-300 C)

pecific Heat Capacity 0.09 Btu/lb/°F at 68 F 377.1 Jkg - K at 283 K
odulas of Elasticity in Tension 15000 ksi 103400 MPa
odulus of Rigidity 5600 ksi 38610 MPa

' Tempers Most Commonty Used

" [Flat Products

- |BAR_ROLLED [H02
- [PtATE o2

STRIP, ROLLEDJHO1, HOZ, HO4, 0S025, 08035, 0S050, OS070

Other
ODMH01, HO2, 060

Typical Uses
- Builders Hardware

Butts, Hinge Brass, Trim, Hardware

. Consumer
Watch Backs
- Industrlal
i Screw Machine Products

" Start Another Search

DISCLAIMER:

Page 3 of 3

The values fisted above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compaositions and to manufacturing limitations, they should net be used for
specification purposes. See applicable ASTM International specification references.

Disclaimer  LUnk to Us

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=scarch

Membership

Siternap

Copyright © 2008 Copper Develapment Association Ine, All Rights Reserved.
Affiliated with the Interpational Copper Association, LTD.

Copper Connects Life™

71912008
OLIN-CHEMETCO 1338
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http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search
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Search Results

C34500

Chemical Composition
‘%omax., unless shown as ran

Last Updated: Apr 28, 2008

e or min.}

Cu elPb

2.0

in./Max.[52.0-65.0} 1511.5-2.5|Rem.

63.5 |- E.O

Nominal

|34.5

Note: Cu + Sum of Named Elem

Applicable Specifications
|Product]Specification

Rod ASTM B453
SAE J483, J461

ents, 99.6% min.

Common Fabricatlon Processes
Machining, Roll Threading and Knurling, Turning

Fabrication Properties

joining Technique [Suitability
IScldering Excellent

Brazing Good

Oxyacetylene Welding INot Recommended]
Gas Shielded Arc Welding Not Recommended

Coated Metal Arc Welding

Not Recommended

Spot Weld

MNot Recornmended

Seam Weld

[Not Recommended

" Butt Weld

Fair

Capacity for Being Cold Worked

Fair

Capacity for Being Hot Formed

Poor

Machinability Rating

50

Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page 1 of 3

Mechanical Properties {measured at room temperature, 68 F (20 C)
'kk] letdd etd hetd LhL -
o d [Typt [Tansile ength trangthfStreng [Rockwal]l (vickensiBrinell [Shear atiguo
Termpo ize L o [Temp Strangth0.5% ext. K0.2%  K0.06% IMar\:‘lmua Hard. [Hard. tran trength h'ﬂpaﬂh
nder koadRoffset)  Joffset) trengt
n % F e ai s ke s fcFpofce  fsochooods ke
1 I i 1 |
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Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page 2 of 3
Lo 1 ]k bes b bes s [JHI L | | es bes ]
;:g 575 B oMAXES [ 3 r W C D
4.9 o | - ! - - : - &:
¢ Ju.50 F S T T [ L LEE L L f.o
<127 1 2 17 110 - 'Erur - - - Fl.ﬁ
o1 hoars [sminfsa 2 15 o [ ; _lg.o
[24.9 a0 103 3 oM - 0.0
(MOt <0.59 MiN 68 50 25 10: L3 F - | - 0.0
12,7 345 172 | ok b L . 0.0
; 060 11.375 Minjes 20 B C . . 5.0
14 9 4] 276 103 - 3 o - p.0
Bo: koS0 b Bumings i1z 50 760k LK 5 5 b0
; <12.7 772 Pas L t7lect }E s - p.0
Fio1 .75 ISWE 2 F . F T C b0
19.1 <F7 20 H27 - L 7& - - - - 0.0
060 075 P [EMAXED | <t | 1 L 0.0
19.t [2C A O F 0.0
HOZ2 <0.50 8 150 - L - - .0
< 12.7 1 H 20 1035 - A 3 =0
HO 1 1.375 MAHY E2 708 - .0
p4s | | po mer - PR -} .0
Hot <052 T L LFEE L ‘h:'m
12.7 | o Jes | L THE ! ! p.o
| [HD2 75 3 M 2 L 175 3 O
: 19.1 20 v L - |7 L p.o
H TP K2 ShiN fss |50 | L T skszl C D
; g, 1 b0 Jas 138 s ! holes] 1| - 0,0
i Hot s o MIN 8 |50 2o [ stsst | E .0
16.1 s Jras ! ] ssl | 0.0
- .75 i SMIN B8 pad is - - E5E K bE .C
{ 19,1 <r Eo (03 [103 - o (25 o 2 ﬁ.ﬂ
%
| *Fatigue Strength: 100 x 10 Scycles,
i unless indicated as {NJX 106,
; Physical Properties
| |US Customary [Metric
Metting Point - Liguidus 1670 F 910 C
[Melting Point - Solidus (1630 F 888 C
Density 0.306 Ib/in® at 68 F [g47 gmiem* @ 20C
Specific Gravity B.4a7 B.a7
Electrical Resistivity 39.9 ohms-cmilfft @ 68 F B.63 microhm-cm @ 20 C
lectrical Conductivity 26 BIACS @ B8 F 0.152 MegaSiemens/cm @ 20 G
ermal Conductivity 7.0 Btu - fU{hr A2 °F)at 6BF{116.0 W/m - °K 5t 20 C
i (Coeffictent of Thermal Expansionii1.3 - 108 per °F (68-572 F) 20.3 10" per °C {20-300 C)
. [Specific Heat Capacity 0.08 Btu/lb/°F at 68 F 377.1 Jikg - °K at 293 K
; PModulas of Elasticity in Tension [15000 ksi 103400 MPa
i IModulus of Rigidity 5800 ksi 38610 MPa
E
| Tempers Most Commonly Used
| Iother ]
: [RODHG1, HO2, 065'
| Typical Uses
http://www.copper.org/rcsources/properties/db/CDAPropcrtiesResultServlct.jsp?action=search 6/23/2008
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Industrial

Valve Stems, Pinions, Adapters, Couplings, Flare Fittings, Gears
Plumbing

Plumbers’ Brass Goods, Plumbing Fittings

Stant Ancther Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use, Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM Intemational specification references.

]
H

3
#

Disciaimer Linkto Us  Membership  Sitemap Copyright @ 2008 Cogper Development Association Inc. All Rights Reserved.

Affiliated with the Internationa! Copper Assogiatign, LTD.
Copper Connects Life™

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet.jsp?action=search 6/23/2008
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Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page 1of3
QWM@M&! Asseoiation
LC@?%?*&%’ i
T G EARYE SR HE E NS a5 ey B A0h EUEESES R
i Search Results
|
} 1
‘ C35300 {High Leaded Brass, 62%)
Last Updated: Apr 28, 2008
Chemical Composition
| (%max., untess shown as range or min.)
; cu®  FelPb  [n
Min./Max J60.0-63.015 [1.5-2.5Rem.
INominal |61.5 - P00 B65
{1) Cu, £1.0% min. for rod.
. {2) For flat products, the iron shall be .10% max.
i Note: Cu + Sum of Named Elements, 99.5% min.
Applicable Specifications
. i IProduct]|Specification
i |Bar __ |ASTM B121
i [Plate  |[ASTM B121
! IRod ASTM B453
| [Sheet |ASTM B121
| [Strip__ |ASTM B121
Common Fabrication Processes
i Blanking, Machining, Piercing and Punching, Roll Threading and Knurling, Stamping
i Fabrication Properties
Joining Technique [Suitability
Soldering Excellent
|Brazing : Good
Oxyacetylene Weiding Not Recommended
Gas Shielded Arc Welding INot Recommended
[Coated Metal Arc Welding INot Recommended
Spot Weld Not Recommended
Seam Weld ot Recommended;
[Butt Weld [Fair
Capacity for Being Cold Worked|Fair
[Capacity for Being Hot Formed |Poor
[Machinability Rating 90
http://www.copper.org/resources/propertics/db/CDAPropertiesResultServlet. jsp?action=search 6/23/2008
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Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page2of3
i Mechanical Properties {gneasured at room temperature, 68 F {20 C)
ek h,kmL»Ln o e o ol o e
' Tampe ection|Col yp! tungth rengthlStreng \ ockwell che: rinail hear atigue Bmpact
H e ngt0.5% exb K0.2%  HD.05% Hardness [Hard. MHard,  [StrengtiStrength
% minrn-um ot} c‘“.‘.e!}
bn. e F b s b Jp kF botlsoo  foopoocges i b
= S [MPa IMF‘a EE TN | { fes s |
i Rod
P20 ko050 o Ismings  Mé 16 L o FEF | L F F .0
H 42,7 | 2 R ! ! ﬁm b} L b b6
i lat Products
{ Bpe—kps b hvp Es s =2 [ C ETAT I T Ls [ 0o
: r 1 | ko lses 27 ! . 133028 L 1 b |} o
Rud
Ho1 1.375_9_ SMINBs  Je2 | B L L bol- L | L 1 .0
b b bha bso  los A bl LLL L A L )
Ho1 k050 P [oMINES B2 25 F 5 ok FFF . X .0
<127 e |pss |17z L 5 ol LEF | L | I 0.0
joeo__hars b |sMiNps  Jo 15 C B FFEF A S X
has | TN 103 s B bl FEFF | L | i 0.0
po2 _ 11a7s b [7ve ks e 5 . s bl T F T F F 5.0
hs,9 ko foo 10 s s L} L 0.0
pioz__f050 0 [sMiNfs 67 R5 g g ANIN? — o
[<12.7 ¢ 83 [172 B K FH 5 L L F L .o
0se [75 P JSMIN m 15 - C T 5 Tt F 0
: 10,1 o fos  fioa ! B FET | L | ! ﬁ]
¢ [Flat Products
04 T EB G4 E_B - 9 7 bt | Eg [ HEE [ 0.0
: 1 po o s r Jook | s | Ll ks | 0.0
i po1 joos b e ps Be 40 . g pefss} 1 2 | T bs C ko
i 1 ke fra ks ! ! '!EE- 12! | ke | b.0
05035 10.04 I Tyr B3 49 17 o b 52k | 1} 3 A4 - 0.0
|1 o P |7 ! Ed [k | L | e 0.0
! fRod
o2 1 b MAXES |70 L - L HE R - T s .0
3 19.1 Po 83 - 8 L LELEE } L |} . L bo
Ho2 _ fose S’W C s - T IEE T T [ m
2.7 bo  ps2 |} LFEEE | -t FOF 0.0
HO1  h.375 b [SMAXES P2 C C [ T 1T T T 5.0
4.5 1t 0 a7 s 1 LT L s L} I b.o
oM §<0.58 waxps  Bs 1 . TTIEE ¢ 1T T
j<12.7 0 48 - 3 FFFEFE B L &} L h.0
Ho1 |75 Min g f50 ] L 1 bsk FEE OE 3 L 5 .0
o, 1 o bas fios A sl FEF T T | [ o
Hot  J75 b Ismaxks B2 s L T FF F C T n h.o
19. 1 | ko pr |} ! ! LEEEE H S I b0
Flat Products -
02 04 Ia_TYP 5 |bt !so L s L s | L o p.o
! 1 | Ro p2t pas A ! Popok | s | L RS} p.0
! [Rod
i Hoz lvs F7 SMiN B8 ss bs L ! o FFE F L} 5 .0
19.4 o be |2 ! ! o FEE O} L | p.o
i *Fatigue Strength: 100 x 10 Scycles,
unless indicated as [N]X 108,
Physical Proparties
i US Customary Metric
PMelting Point - Liquidus 1670 F lpi0C
Melting Point - Solidus 1830 F gse C

http ://www.copper.org/rcsources/properties/dbeDAPropcrticsResultServlef.jsp?action=search

6/23/2008
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: |pensity 0.308 b/in? at 68 F 3.47 gmicm® @20 C

; [Specific Gravity 5.47 8.47

i [Electrical Resistivity 389 ohms-cmilfR @68 F $.63 microhm-ecm @ 20C

Electrical Conductivity 26 %IACS @ 68 F 0.152 MegaSiemensi/cm @ 20 C

i {Therma! Conductivity 57.0 Blu - ftithr - fi2-°F)at 68F[116.0 Wim - °K at 20 C

i [Coefficient of Thermal Expansion|11.3 -10® per °F (68-572 F) 120.3 -10® per °C {20-300 C)

1 [Modulas of Elasticity in Tension [15000 ksi 103400 MPa

[Moduius of Rigidity 5600 ksi 38610 MPa

Tempers Most Commonly Used

[Flat Products

[BAR, ROLLED [HO2, Ho4

|PLATE H02

[SHEET 060

STRIP, ROLLED{HO1, HO2, HO4, HOB, 060, 05035
Ether

; QOJH01, HO2, 080

Typical Uses

! Builders Hardware

i Drawer Handles, Drawer Pulls, Hinges

Consumer :
i Clock Plates and Nuts, Clock and Watch Parts, Bicycle Spoke Nipples, Key Blanks
; Fasteners
Nuts, Screws, Rivets
industrial
instrument Backs, Automatic Screw Machine Parts, Valve Stems, Pinions, Flare Fittings, Couplings,
Adapters, Bearing Cages, Channel Plate, Wheels, Gears, Ratchets
Other
: Engravers Plate
! Plumbing
Plumbers Fittings, Pipe Fittings, Faucet Seats, Faucet Stems, Plumbers' Brass Goods

Start Another Search

i DISCLAIMER:

i The values listed above represent reasonabie approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

Disclaimer LUnktoUs Membership Sitemap .Copyright © 2008 Copper Development Assoclation Inc. Al Rights Reserved,

Affitlated with the International Copper Assoclation, LTD.
Copper Connects Life™
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! Search Results

C36000 (Fres-Cutting Brass)

Last Updated: Apr 28, 2008

Chemical Composition
%manx., unless shown as range or min.)

| Cu___ [FelPb J7n
i Min./Max j60.0-63.01 35 .5-3.7|Rem.
¢ [Nominal [61.5 - B1 BS54

. Note: Cu + Sum of Named Elements, 99.5% min.

Applicable Specifications
Product|Specification
Bar AMS 4810

. ASTM B16
! SAE J461, J463
i |Rod AMS 4610

ASTM B16
SAE J463, J461

Shapes |JASTM B16
SAE J461, J463

Valves MILITARY MIL-V-18436
Wire ASTM B16

Common Fabrication Processes
Machining, Roll Threading and Knurling

Fahrication Properties

Joining Technique Suitability
i [|Scldering Excellent
\ {Brazing Good
. [Oxyacetylene Welding Not Recommended
: |Gas Shielded Arc Welding Not Recommended
' [Ccated Metal Arc Welding Not Recommended
i [Spot Weld Not Recommended]
l Seam Weld Not Recommended)
: [Butt Weid Fair
. [Capacity for Being Cold Worked|Fair

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008
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Eapacity for Being Hot Formed |Fair
. fMachinability Rating 100
Mechanical Properties (measured at room temperature, 68 F (20 C)
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skt kb kwm 14 18 | LLL | L | p.o
254 | 0 125 s ﬁ ITT 1 ! C 0
[ od
1 o ki 3 p o 1 L 5 zi u L Bo k.o
254 o ! ! 2190 ! b0
b foos B s o RS T TIT T - - 5o
35 o pso  Fw LEHEE | ! ! p.0
jcs0 s 1 pingaa  Jan B L s} - 5 . p.0
kas ko fe 15 mi L | L 1 [ ho
HO2  $<0.53 | G T 3 25 il e 1 [ bo
127 | ko boes  firo 7 | ! p.0
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76.2 I ko s 105 i bl FE L | s .0
402 1.5 b [SMmiNEE RS 17 ist FEE L L} 0.0
! X o B s ! L ry 0.0
i joee _hs k prrs | 3 L ! C 6o
! pa.t | bo | . : ! - ! .o
{ *Fatigue Strength: 100 x 10 Scycles,
i unless indicated as [N]X 108,
3
b
! Physical Properties
P US Customary |metric
| [Metting Point - Liquidus 1650 F jsog C
i [Melting Point - Solidus 1630 F 888 C
t [Density 0.307 Ib/in® at 68 F 8.5 gmicm® @ 20 C
i |Specific Gravity 8.5 8.5
[Electrical Resistivity 39.9 ohms-cmilift @68 F  6.63 microhm-cm @ 20 C
[Electrical Conductivity 26 %IACS @ 68 F 0.152 MegaSiemens/icm @ 20 C

[Therma! Conductivily

7.0 Btu - fi/(hr - 2-9F}at 68F]

116.0 Wim - °K at 20 C

Coefficient of Thermal Expansion

11.4 -10° per °F {68-572 F)

20.5 -108 per °C (20-300 C)

ISpecific Heat Capacity

0.08 Btwlib/F at68 F

377.1 Jikg - °K at 283 K

Wodu!as of Elasticity in Tension

14000 ksl

96500 MPa

Modulus of Rigidity

5300 ksi

136500 MPa

lother
i ROD HO2, 060
ISHAPESIHO1, HO2

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet.jspZaction=search

Typical Uses
Architecture
Terrazzo Strip
Automotive
Sensor Bodies, Thermostat Parts, Fluid Connectors, Threaded Inserts for Plastic
Buiiders Hardware
Lock Bodies, Fittings, Hardware
Consumer
- Hot Combs (to Straighten Hair)
Fastensrs

Tempers Most Commonily Used

! |Flat Preducts
i [BAR, DRAWN[HO1, H02

OLIN-CHEMETCO_1350
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Screws, Nuts, Bolts

Industrial

Faucet Components, Pinions, Automatic Screw Machine Parts, Pneumatic Fittings, Gears, Nozzles, Valve
Stems, Valve Trim, Valve Seats, Gauges, Fluid Connectors, Screw Machine Products, Adapters, Unions

i Plumbing

Faucet Stems, Plumbers' Brass Goods, Faucet Seats, Plumbing Fittings

Stant Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and te manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

Disclaimer UnktoUs Membership Sitemap Copyright @ 2008 Copper Development Association Inc. All Rights Reserved,

Affiliated with the International Copper Association, LTD.
Copper Connects Life™
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Last Updated: Apr 28, 2008

; Chemical Compaosition
“%max., unjess shown as range or min.}
[Cu IFe |Pb n
Min./Max.|58.0-61.0].30]1.5-2 5]Rem.
[Nominal [59.5 L .o 8.0

Note: Cu + Sum of Named Elements, 99.5% min.

Armeliosbfs C
W oF|

i Appacaore specincati

Product Specification
¢ |Bar, Forging ASTM B124
. i [Forgings. Die  [AMS 4614

; ASME SB283
ASTM B283
SAE J461, J463
Rod, Forging  |AMS 4614
ASTM B124
Shapes, Forging|ASTM B124

i Common Fabrication Processes
Hot Forging and Pressing, Hot heading and upsetting, Machining

Fabrication Properties

cining Technigue [Suitability
Soldering [Excelfent
Brazing |Good
Oxyacetylene Welding ot Recommendecgl
IGas Shielded Arc Welding Not Recommended]
Coated Metal Arc Welding  INot Recommended
Spot Weld {Not Recommended
Seam Weld [Not Recommended|
Butt Weld [Fair
Capacity for Being Cold Worked|Poor
Capacity for Being Mot Formed [Excelient
Forgeability Rating 100

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008
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f Machinability Rating

so |

Mechanrical Properties {measured at room temperature, 88 F {20 C)

Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page 2 of 3

ctioncm:hpa Y L etren mg'::mL IRockmll MickensiBrinell [Shear taﬂgue
u 20 Mearkgmn [P strengtnko.on ext. koo Ko.o6n [ prainoss e, Teard ongthSiroagth P“;u:
junder loadjofts it at)
n. b, IF ke 5 - si ks BICE Boifoe  Jsocboooke: s b
mm. ks ues a  fMPa i 1 | fra fura |
\ Ehapes
! Mag_ i TYE 2 B [ LT T L s 0 0
; ; 254 l Eu Esu Ea - A o sl | 0.0
i [Rod
Mo |t I frvels  §sz ] E33i L F | I
Rs4 | o ks has ! ! bl | e N ! E.o
i
{ *Fatigue Strength: 100 x 10 Scycles,
uniess indicated as [N}X 10°.
Physical Properties
| US Customary |metric
Melting Point - Liquidus 1640 F lesaC
Melting Point - Solidus 1620 F BszC
[Density 10.305 Ib/in® at 68 F | gm!cm@() C
[Specific Gravity 8.44 .44
Electrical Resistivity 38.4 ohms-cmil/ft @ 68 F 6.38 microhm-cm @ 20 C
i [Electrical Conductivity 27 %IACS @ 68 F 0.158 MegaSiemens/cm @ 20 C

i [Thermal Conductivity

69.0 B - fi/(hr - ft2-°F)at

68F]

119.4 Wim - %K at 20 C

Coefficient of Thermal Expansion

11.5 - 107 per °F (68-572

F)

20.7 -10° per °C (20-300 C})

Specific Heat Capacity 0.09 Btu/lb/°F at 68 F 377.1 J/kg - °K at 263 K
[Modulas of Elasticity in Tension [15000 ksi 103400 MPa
fModulus of Rigidity 9500 ksi 38610 MPa

BAR, ROLLEDJHOZ, M2

Other

. JROD__JH02, M20, M3
SHAPES|M30

¢ Typical Uses
i Builders Hardware

Tempers Most Commonly Used

lat Products
BAR, DRAWN |H02, M20)

Door Handies, Decorative Knobs, Furniture Hardware

Building
Cansumer
Electrical

i Covers, Fuse Bodies
Industrial

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet.jsp?action=search

{ Valve Bodies for Refrigeration, Chemicals

Vaive Components, Forgings and Pressings of All Kinds

Golf Putters, Valve Bodies for Scuba & Propane Spray Tanks, Valve Bodies for Agricultural Spray Tanks

6/23/2008
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! Start Another Search

é

;

|

!  DISCLAIMER;:

i The vailues listed above represent reasonable approximations suitable for general engineering use. Due

i to commercial variations in compositions and to manufacturing limitations, they should not be used for

specification purposes. See applicable ASTM International specification references.

Disclaimer LlnktoUs Membership Shtemap Copyright € 2008 Copper Development Assotlation Inc, Al Rights Reserved,

Affillated with the International Copper Association, LTD.
Copper Connects Life™

htip://www .copper.org/resources/properties/db/CD APropertiesResultServlet.jsp?action=search 6/23/2008
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C41100 (Tin Brass)
; Last Updated: Apr 28, 2008

Chemical Composition
%maXx.. unless shown as range or min.)

Cu FelPbisn [Pn
! In./Max 89 0-82.0].05.09].30-.7[Rem.
[Nominai |51.0 - | |50 BS

{ Note: Cu + Sum of Named Elements, 99.7% min.

Applicable Specifications

Product Specification

Bar, Rolled ASTM B591

Bearings and Bushings|MILITARY MIL-B-13501
Bushing Stock MILITARY MIL-B-13501
Plate ASTM B591

Sheet ASTM B591

Sirip ASTM B591

Strip, Flexible Hose  |[ASTM B508

Wire ASTM B105

Common Fabrication Processes
Blanking. Drawing, Forming and Bending, Piercing and Punching, Shearing, Spinning, Stamping

Fabrication Properties
i Boining Technigue [Suitability
t [Soldering [Excettent
Brazing Excellent
Oxyacetylene Welding Fair

Gas Shielded Arc Welding Good
Coated Metal Arc Welding Not Recommended

: [Spot Weld {Fair
i [Seam Weld Not Recommended
i [Butt Weld ood

i Capacity for Being Cold Worked|Excellent
! Capacity for Being Hot Formed |Good

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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IMachinabitity Rating ko |
. Mechanical Properties (measured at room temperature, 68 F (20 C)
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i "Fatigue Strength: 100 x 10 ®cycles,
i unless indicated as [N]X 106.

Phyvgical Pranerties

| US Customary Metric

| [Melting Point - Liquidus 1905 F 1041 C

: Melting Point - Salidus 1870 F 1021C

| [Density 0.318 Ibfin® a1 63 F 8.8 gm/cm® @ 20 C

[ [Specific Gravity 8.8 8.8

! [Electrical Resistivity 32.0 ohms-cmilft @ 68 F 15.32 microhm-cm @ 20 C
Electrical Conductivity 32 %IACS @ 68 F 0.187 MegaSiemens/cm @ 20 Cf
. [[hermal Conductivity 75.0 Btu - f/(hr - A2:°F)at 68F[129.8 Wim - °K at 20 C

é Cosfficient of Thermai Expansionft0.2 -106 per °F (68-212 F) [18.4 -10% per °C {20-100 C)

f Specific Heat Capacity 0.09 Btu/ib/°F at 68 F 377.1 Jikg - °K at 293 K

| Modulas of Elasticity in Tension*® [18000 ksi 1240060 MPa

l Modulus of Rigidity 5700 ksi 46200 MPa

!
http://'www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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*For annealed alloys.

P Tempers Most Commoniy Used
[Flat Products

IIE}ARI ROLLED |H0Z, H03, H04
{ [SHEET |HOO, HO1, HO2, HO3. HO4, HO6, HO8, H10, OS015, 0S025, 0S035, OS050
: ISTRIP, ROLLEDJHO1, HO2, HO3, HO4, HOS, HO8, H10, 0S015, 0S025, 05035, 05050

Other |
WIREJHO4

i Typical Uses

¢ Electrical

i Fuse Clips, Terminals, Conductors, Electrical Connectors

Industrial

Thrust Washers, Flexible Hose, Bushings, Bearings, Bearing Sleeves

Start Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufactusing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

i
i

Disclatmer  bLinktoUs  Membershlp  Sitemap Copyright @ 2008 Cogper Development Assoclation Inc. All Rights Reserved.

Afflilated with the internativnal Copper Association, {TD,
Copper Connects Life™

http://www copper.org/resources/properties/db/CDAPropertiesResultServlet. jsp?action=search 6/23/2008

OLIN-CHEMETCO_1359



printed 06/01/2011 11:04AM by Luttie.Boarman p. 143/361

® Tab C42200

OLIN-CHEMETCO_1360



printed 06/01/2011 11:04AM by Luttie.Boarman p. 144/361

Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page 1 of 3

& copper Ruvstopmaent Assaelatics

Conper e
e GrESfeE S wiEREan i ) bR S £REEEL S e DR

Search Results

G42200

Last Updated: Apr 28, 2008

i Chemical Composition

i {%omax., unless shown as range or min.
u FelPblP |Sn  Pn

in./Max.|86.0-89.0] 05} 05.35].8-1 4|Rem.

[Nominal |87.5 - -t 114

Note: Cu + Sum of Named Elements, 99.7% min.

Applicable Specifications

i [Product [Specification
Bar, Rolled|ASTM B591

. Plate ASTM B531
Sheet ASTM B591

Strip ASTM B8as, B591

Common Fabrication Processes
Blanking, Drawing, Forming, Piercing and Punching

Fabrication Properties

| poining Technique ISuitability

i [Boldering Excellent
IBrazing Fair
{Oxyacetylene Weiding Not Recommended
Gas Shieldad Arc Welding [Excellent
Spot Weid Good
Seam Weld [Fair
[Butt weld |Good
Capacity for Being Cold Worked|Excellent

; |Capacity for Being Hot Formed [Good
[Machinability Rating (30

Mechanical Properties {measured at room temperature, 68 £ {20 C)

. inld iold old lR . od -
i hemperotetionCold [Typd. . mi'e trength mng ockwell Vickene{Brinall [Shoar [Fatigue ko ooy
H ko o D.5% ext 0055'- Hardmus Hard. . PBtrength|3trength trength
: nder toad sel] lfwt)

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008
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*Fatigue Strength: 100 x 10 Scycles,

unless indicated as [N)X 108.

rhysical Properties

| US Customary Metric

Melting Paint - Liquidus 1905 F 1041 C

[Melting Paint - Solidus 1870 F 1021 C

Density 0.318 Ib/in3 at 68 F 8.8 gmicm® @ 20 C

Specific Gravity 8.8 5.8

Electrical Resistivity

[33.0 ohms-cmilift @ 68 F

5.49 microhm-cm @ 20C

Electrical Conductivity*

31 %IACS @ 68 F

0.181 MegaSiemens/cm @ 20 G

Thermal Conductivity

75.0 Biu - fi{hr - t2-°F)at 68F

129.8 Wim - %K at20 C

Specific Heat Capacity

0.09 Btu/Ib/°F at 68 F

377.1 Jikg - °K at 293 K

Modulas of Elasticity in Tension**

18000 ksi

124000 MPa

"To achieve a conductivity of 31% IACS, phosphorus shall be .07% maximum.

“*For annealed alloys,

Tempers Most Commonly Used

IFlat Products

BAR, ROLLED

HOZ, H03, Hoa

ISHEET

H01, H02, HO3, HO4, HO8, HO8, H10, 0S015, 0S025. 0S035

STRIP, ROLLED|HO1, H02, HO3, HO4, H06, H08, H10, 0S015, 05025, OS035

Typicat Uses
Electrical

Connectors, Fuse Clips, Terminals, Electrical Connectors

Fasteners
Spring Washers

OLIN-CHEMETCO _1362
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Industrial
Bushings, Contact Springs, Sash Chain

Start

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial varistions in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM international specification references.

Disclaimer LinktoUs  Mambership  Sitemap Capyright & 2008 Copper Development Association Inc. All Rights Reserved.

Affiliated with the International Copper Assogiation, L TD,
Copper Connects Life™

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet. jsp?action=search 6/23/2008
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Search Results

C44300 (Admiralty, Arsenicat)
Last Updated: Apr 28, 2008

Chemical Composition
%omax., unless shown as range or min.)

fCu As __ [Fe |Pbisni’} iZn
in./Max §70.0-73.0L.02- 061 06] 07].8-1.2[Rem.
[Nomina! {71.0 o4 F | e Ppso

' {1} For tubular products, the minimum Sn content may be .9%.
Note: Cu + Sum of Named Elements, 99.6% min.

| Applicable Specifications
Product Specification
. Plate, Clad ASTM B432
i |Plate, Condenser Tube]ASME SB171
ASTM B171
Tube - ASTM B135
Tube, Condenser ASME SB111
ASTM B111
Tube, Finned ASME SB359
ASTM B359
Tube, U-Bend ASME SB395
ASTM B385
Tube, Welded ASME SB543
ASTM B543
Common Fabrication Processes
' Bending, Forming, Machining
Fabrication Properties
¢ Woining Technigue [Suitabllity
Soldering [Excellent
i [Brazing |Excelient
| [Oxyacetylene Welding (Good
(Gas Shielded Arc Welding Fair
i [Coated Metal Arc Weiding Not Recommended
: [Spot Weld Good

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008
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Evaporator Tubing. Heat Exchanger Tubing, Condenser Tube Plates, Distiller Tubes, Oil Well Pump Liner,
Ferrules, Bourdon Tubes, Condenser Tubes )

Plumbing

Strainers

Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page?2of3
Seam Weld [Not Recommended
. | [Butt Weld Good
! [Capacity for Being Cold Worked|Excellent
| [Capacity for Being Hot Formed JFair
3 (Machinability Rating 30
Mechanical Properties (measured at room temperature, 68 F {20 C)
: ) d
e o g A
; . i} 500 500[3000fcsi ks} Fi-b
: frim. pare  are
Plate
pA20 1] i P o o 2 0.9
5.4 A L -t It L .o
re
3015 jo.o8 rYp 5 s - - GoRHE | - I} . o
E o pro | ! ! bR} | | ! p.0
ube
J0Se25 0.0 0 PEe  J53 - - £ | sy | a R.0
: E.n | o pes |35z ! B Bt Fsk | L | g
i *Fafigue Strength; 100 x 10 8cycles,
¢ unless indicated as {N]X 108.
Physical Propertles
US Customary IMetric
Melting Point - Liquidus 1720 F 338 C
i [Melting Point - Solidus 1650 F 889 C
. [Density 0.308 Ib/in’ at 68 F 8.53 gmicm® @ 20 C
Specific Gravity 8.53 8.53
Electrical Resistivity 41.5 ohms-cmillit @ 68 F 6.9 microhm-cm @ 20 €
[Eiectrical Condugctivity 25 %lACS @ 68 F 0.146 MegaSiemensicm @ 20 C
[Thermal Conductivity 4.0 Btu - fif(hr - ft2-°F)at 68F]110.8 Wim - °K at 20 C
Coefficient of Thermal Expansionft1.2 104 per °F (68-572 F) {20.2 -10-8 per °C (20-300 C)
fopecific Heat Capacity 0.09 Btw/lb/°F at 68 F 377.1 Jikg - °K at 283 K
[Modulas of Elasticity in Tension [16000 ksi 110000 MPa
E [Modulus of Rigidity 000 ksi 41370 MPa
. Tempers Most Commonly Used
! [Flat Products
i§ [Other
¢ [TUBEIOS025
| MIREJOS015
i
Typical Uses
i Industrial
|

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet jsp?action=search 6/23/2008
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; Slart Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Bue
to commercial variations in compaositions and to manufacturing limitations, they should not be used for

i specification purposes. See applicable ASTM International specification references.

arn b o st
|

Disclalmer tinkto Us  Membership  Sitemap Copyright ® 2008 Caopper Development Association Inc. All Rights Reserved.

Affiliated with the International Copper Association, LTD.
Copper Connects Ufe™

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/23/2008
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@W&mﬁmﬁ Asseelation
COpOer.os
S RLIRENTE SIS B WiTESRNIEES N SRV 280 LR

Search Results

C46400 (Naval Brass, Uninhibited)
Last Updated: Apr 28, 2008

: Chemical Composition
%max., unless shown as range or min.)

ICu [FelPpblsn En

Min./Max.|59.0-62.0]. 10,

20].50-1.0)Rem.

17 Boz

: [Nominal 160.0 L

Note: Cu + Sum of Named Elements, 89.6% min,

Applicable Specifications

Product Specification
Bar AMS 4611, 4612
ASTM B21

FEDERAL QQ-B-63%
SAE J463, J461

Bar, Forging ASTM B124
Bolts ASTM F468
Forgings, Die ASTM B283
Nuts ASTM F467
Plate FEDERAL QQ-B-639
Plate, Clad ASTM B432
Plate, Condenser Tube]ASME 5B171
ASTM B171
qRod AMS 4611, 4612
ASTM B21
; SAE 4463, J461
{ |Rod, Forging ASTM B124
Screws ASTM F468
Shapes ASTM B21
Shapes, Forging ASTM B124
Sheet FEDERAL QQ-B-639
Strip FEDERAL QQ-B-639
SAE J481, J463
i IStuds ASTM F468

\Wire, Metallizing

MILITARY MIL-W-6712

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet.jsp?action=search
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!g Common Fabrication Processes
i Blanking, Drawing, Fonming and Bending, Heading and Upsetting, Hot Forging and Pressing, Hot Heading
. and Uipsetting, Shearing

¢ Fabrication Properties

i Hoining Technitue [Suitability

i [Soldering [Excelient
Brazing Exceilent
Oxyacetylene Welding Good

Gas Shielded Arc We!ding Fair
Coated Metal Arc Weiding {Not Recommendead

Spot Weld Good
iSeam Weld Fair
Butt Weld Good

¢ KCapacity for Being Cold Worked|Fair
Capacity for Being Hot Formed [Excellent

Forgeability Rating 30
Machinability Rating 30

Mechanical Properties (measured at room temperature, 68 F (20 C)

Teld mld
! rompedotetioniCold l:yp! rer l'l’ensﬂo trength ngth tran | Rrockwatl [vicken rmull hear  [Fatigue f:::act
{ Polisze  IWo n Hstren 0.5% ext. HO.2% 0.05% ﬂardnoﬂ Hard. trength” [strongth

ndet loadiiofeet nt)
. % bt [eoi si B [cfRotfseo Isuaaoan[ks: isi frin
bm. T pMPa  BuFa | jupe  Juea |
[Tube
Hae  Joo I35 YPs  foa 55 - - EEETIINS -} - | LD
.0 po or s - -} vepest HE | -1 | ,
1 Fiat Products
. i pst_por R Iveks B2 B0 [ [ Lok 57 | [ 1 [ o0
5 Lﬁ’ g ko ﬁ 207 : ! “”F‘;t.'-E ! - b o bes | .0
otl
jon BB Tveks B m [ T I T T ks [ ko
! 51 G s2 278 - prst HE ) L+ ks s 0.0
iojose Rkt 0 YP 3 i L 3 botsol L | L b k2 | i
25,4 0 faa¢ ot L A ko | | L | ks 0.0
S ST [ JF 3 TR 53 s g ! B EE L o F b0
5.4 o pez |z ! ! 7kt FE T - ks | 0.0
{ joab_Jnas b livels s E7 5 5 sl TE | T ho . 0.0
i 5.5 Eu 50 186 ! s asksel LI | L F ks } p.0
{ [os_fo25 Fo fveks tro 15 s g o I I 1T k> 5 0.0
i k.35 ko kes 3t L L IE | L | koe L h0
i |Fat Products
; fi20 i b PEs_ Fs Es C [ oBef T 55 [ [ ko [ 0
¢ 5.4 o bre |2 L I st | lss | L b ke | 0
50 .25 b Irvelea  pa 25 3 - Jaogsst 1 kss | L ho - 0.0
5 35 | IZE 172 ! I oksel | s | - ks F b.o
! [Rod
! W62 P25 e fvekes  Fo 57 [ X boest T T [ 5 [ Ec
k.ss ] ko sz s ! ! ZTHA! ! bio | po
i [FatProducts :
i oso_p2s b FrPls be L L HEIIS 1 0
i | e b4 ﬁga | I :sEﬁ— L ks | ez | ED
i Rod
N TINS5 T B g s st FE [ I3 [ X
[ 5 4 D Wre e ! ! briee] | - | pes | E‘a
050 |2 b [rYP 2 a C s Wb FF T o B ) [ ~J.0
I ‘ |
@
http:ﬂwww.copper.org/resources/properties/db/CDAPropertiesRcsultServlet.jsp?acti0n=search 6/23/2008
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: e ]zo k27 isa | i 3[54 [l | | ,,L | h.o
G POz 23 [TYFES 7S x [ 5 'E L C L e [ . o
. ; D5 4 o |17 fes - ! za]a - | bos | ko
SN TYrpe 83 [0 L 9 99" L la2 [ |

3 [

a5 sa oy ! ! ¢$oi_ L ! )
80 0 F% 56 &5 1 [ W7I5SE EE T ! b.o
E1 I e |es <E72 ! ! kst [ | L | EBe | .0

Flat Products
Hos_Joos P JiveEs [0 52 5 ! i [Es T T L [ bo
! i ko Jeas oo ! ! 75 Lles } - b ke | .0

; "Fatigue Strength: 100 x 10 Scycles,
¢ unless indicated as [N]X 10°.

Physical Properties

! jUS Customary etric

i [Melting Point - Liquidus 1650 F 98 C

i [Meiting Point - Solidus 1630 F 888 C

i |Density 0.304 Ib/in> at 68 F 8.41 gmicm® @ 20 C

i [Specific Gravity 5.41 8.41

¢ [Electrical Resistivity 39.9 chms-cmilit @ 68 F  [6.63 microhm-cm @ 20 C

: [Electrical Conductivity 26 %IACS @68 F 0.152 MegaSiemensicm @ 20 C
[Thermal Conductivity 57.0 Btu - f/{hr - #2-°F)at 68F]116.0 W/m - °K at 20 C
Coefficient of Thermal Expansion[11.8 -10% per °F (68-572 F) [21.2 -10°6 per °C (20-300 C)
[Specific Heat Capacity 0.09 Btu/ib/°F at 68 F 3771 Jrkg - °K at 203 K
Modulas of Elasticity in Tension 15000 ksi 103400 MPa
IModulus of Rigidity 5600 ksi 38610 MPa

. i Tempers Most Commonly Used
lat Products

BAR, DRAWN 01, HO2, 050, 060,

BAR, ROLLED |H01, 050, 060
LATE {02, M20, 060
|srmp, ROLLED|HO1, 050

: [Other

¢ [ROD HO1, H02, M30, 050, 060
: [SHAPESIHO1, M30

TUBE |H58, H8D

Typical Uses

Builders Hardware

Lock Pins

i Electrical

Precision Shipboard Equipment

Fasteners

; Rivets, Bolts, Nuts

. Industrial

Weldmg Rod. Condenser Plates, Structural Uses, Valve Stems, Balls, Heat Exchanger Tube, Aircraft Tum
{ buckie Barrels, Bearings, Dies, Golf Ball Production, Pressure Vessels, Bearings, Bushings, Hub Cones
[ Marine

Propeller Shafts, Marine Hardware, Decorative Fittings, Shafting, Propeller Shafts, Turn buckles

: Ordnance

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jspZaction=scarch 6/23/2008
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: Missile Components
;i Other
Baffle Plates and Flanges
Plumbing
Fittings
. Start Another Search
: DISCLAIMER:
The values listed above represent reasonable approximaticns suitable for general enginearing use, Due
to commerciat variations in compositions and to manufacturing limitations, they should not be used for
: specification purposes. See applicable ASTM Intemnational specification references.
L - . -
Disclaimer Linkto Us  Membership  Sitemap Copyright € 2008 Copper Development Assoclatton Inc. All Rights Reserved.
Affitlated with the International Copper Assoclation, LTD.
Capper Connects Life™
http:/fwww.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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! Chemical Caomposition
%max., uniess shown as

.,

 BLSpSima

v iln P
MU AN S8 T

=0

LT YWY .
VU IFIIUSPNOTN Dronsg, o/

Last Updated: Apr 28, 2008

range ofr min.)

u [Fel[PblP

Isn Zn

MIn./Max.JRem ] 10].05

.03-.35

4.2-5.81.30

INominal 48 F | |20

5.0 -

e SET o D e

A enamtlombot. © - - = =
AppHCasig specinicalons

Note: Cu + Sum of Named Elements, 99.5% min.

Product

Specification

Bar

AMS 4625
ASTM B133, B103

Bearings and Bushings

MILITARY MIL-B-13501

‘ Tube

Bolts ASTM F468
Bushing Steck MILITARY MIL-B-13501
Nuts ASTM F4G7
Ptate AMS 4510
' ASTM 8103

Plate, Bridge and Bearing JASTM B100
Rod AMS 4625

ASTM B139

SAE J461, J463
Screws ASTM F468
Shapes ASTM B138
Sheet AMS 4510

ASTM B103

SAE JAG3, J461
Sheet, Bridge and Bearing]ASTM 8100
Strip AMS 4510

ASTM B103, BB8S

SAE 4461, J463
Studs ASTM F468

AMS 4625

MILITARY MIL-T-3595

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet.jsp?action=search

m

ast Copper Alloys ...
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L [wire |AMS 4720
N | ASTM 8159
. SAE J461, J4B3
. [wire, Metallizing [MILITARY MIL-W-6712

Common Fabrication Processes
Blanking, Drawing. Forming and Bending, Heading and Upsetting, Rol! Threading and Knurfing, Shearing,

:;!'amnmn

! Fabrication Properties

Jolning Technique Sultability
Soldenng Excellent
Braznng Excellent
Oxyacetylene Welding . |Fair

Gas Shielded Arc Welding  [Good
i [Coated Metal Arc Welding [Fair
i ISpot Weld Good

Seam Weid Fair
Butt Weid Excellent

(Capacity for Being Cold Worked|Excellent
Capacity for Being Hot Formed [Poor

! [Machinability Rating 20
¢ Mechanical Properties (measured at room temperature, 68 F (20 C)
! Js: ot ioid  [ieki Ia 9IE, »
j Tempe i ction) Ct;l:!lkgpl Tmpkensl!e tn.ngm thngug:mngth Et ockwell  VickensiBringll hear [Frtigue pact
izo WY tronglh(0.5% ext. KO0.2%  N0.05% Hardness [ard. MHard, trengihgStrength L. .. |
i ndnr load nﬂmﬂ) joffset) | e
i n. IF ks ; bsi  Jai PelpcF potfsoo  pooktocksi s Jps
. E m. l: piPo piPn JPa jVPy b‘.Pa MPa IJ
! Fiat Products
! 20 oo YP J68__J50 s ! [ CTETE 1T T [ ko
: 0 o bas | B LTI | LTt N o
} csois pos b frve ks 3 7E 3 L P ) . [ ko
b o pes sz ] ! st b Lt I [ ko
i re
i o eos Fc TYP [sa L:O ] [ [ EEFEL T S Eo
s [ ! [ ELLHELE | L | L ho
Ho1 Jo.ca E E 50 ’ ! CdF FFF F —F F 5 0
l; F 0 9 14 | . bal. LE I} L | | 5 E'G
[Fist Products
HRO4 oo 6 Frve B Loa 5 Ea 1 B3N L | jo.o
0.0 20 [0} 41 . LbEE T L | L ! 0.0
P51 _bo b [swmings s C 13 C - EEE C 0.0
.0 bo pis } ba L s FEE L L | ! 0.0
: bosoaskbod b Tve ke o  Bo rekel 7el T C 50
1 b pse 138 3 L EZ1EW: L+ Ok L 0.0
i HOE_ Jos Jo[ive e g Iz i K 2 b S b 1 : o.0
; h Ro : 53¢ | o - e -+ - 0.0
i Hor Bo b Eunks he [ = . B L1 I L C T} DRI T
1 n.o po pac ! 140 5 sl LEF OB L L | .0
: ot o Fve ke e [ B0 C AG IR S 3 ko
] ko L s2 | kAl bs | SN 72 h.o
HRos o0 o ITvP s ks L e s Hik B EOE L | s 0.0
b0 o ke | 53 | b EEF | L E T 0.0
i HRoz o | Byr b %6 ! ! bsl FEF F - F F L C 0
.0 o bss | E:z ] psl FEE | B : ﬁ.u
hrtp://www.copper.org/resources/propenies/db/CDAPropertiesResu]tServlet.jsp?action=search 6/23/2008
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; |Electn'cal Resistivity
Electricat Conductivity*

Ho8 04 vp 103 e h bk L s L L s 2 0
1 "Bl 25 583 ! b bt | fo } - L 152 0

HRo4 po  Jo YR je8  Jas 74 L sk FEE OF L L 9 0
po__ | po Jsme 1o <k FEE O} S A C E_o

:g; -5 o frYp s[5 b5 _pskd L I 1 0
27 :Eo Ew 48 ] Rslsol. i -} s E.u

oz §] o five s Lo ka C bsFAFEE b ! b0
5.4 | ko pes  feoo BEl 1 b0

Jovire

bios Jos b Tives o T [ B T T F 7 b0
3 o frse } s L FFE s 185 b0

05035 .08 B JTYP e o i 5 sel LEF 0
2 0 E; L 13 ! ! po

Fiat Products

SERE T T GTA T T 19 F kel Faf [ [ o
1 ko bas Y ! : EdslFd | ! ! o

Ilre

Hoe  Jooe frs frye s 1130 3 L F bo oo
E o es L L L s por o

Hoe_ pos b [ve s s 0 C CTT C C s ko
3 20 pes sz : : E L H ! ko

Fiat Products

SN T 3 TYP B3 ko [ . TRl F | r o
6.0 e bes | [ a L kel |} ! ! p.o

02 0.0 h Tl ) B4 barel | oo 3 : p o
0 [ o fss | b2 pared | Jos | . p.o

05025 0.0 YE 8 I 1 2 5 F T Y i - s ’ b0
h o fas  fras ! s 2ok |7} | ! L 0.0

H10 o4 P Jrvp jes oz L 103 L 71 b o L 0.0
[ I ko b | 10 et} bo | - 0.0

*Fatigue Strength: 100 x 10 Scycles,

unless indicated as [N]X 10°.

Physical Properties

US Customary [Metric

Melting Point - Liquidus 1920 F 1043 C

|Melting Paoint - Solidus 1750 F 954 C

Density 0.32 Ibfin’ at 68 F 8.86 gmicm® @ 20 C

Specific Gravity 8.86 3.66

69,1 ohma-cmilit @68 F

11.48 microhm-cm @ 20 C

15 %IACS @ 68 F

Thermal Conductivity

40.0 Bty - ftfihr - #2-9F)at 68F)

59.2 Wim - °Kat20 C

0.088 MegaSiemensicm @ 20 C

Coefficient of Thermal Expansion

9107 per OF (68-572 F)

17.8 106 per °C (20-300 C)

Specific Heat Capacity .09 Btuib/°F at 68 F 377.1 J/kg - °K at 283 K
odulas of Elasticity in Tension [16000 ksi 110000 MPa
odutus of Rigidity BO00 ksi 41370 MPa

*Determmined on an alloy containing 5% tin and .2% phosphorus. This vatue will vary with the composition.

Tempers Most Commoniy Used

iat Products

ISTRIP, ROLLEDJH02, H04, HO6, H08, H10, 060

AIRE, ROLLED |HOB

6/23/2008
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. i {Other

¢ ROD  JH02

! {SHAPESIM30

i JTUBE [H80

| PWMIRE _ |00, Ho1. HO2, HO4, HOB, HO8

]

Typical Uses

Architecture

Bridge Bearing Plates

Elsctrical

Switch Parts, Electromechanical Spring Components, Resistance Wire, Electrical Flexing Contact Blades,
Electrical Connectors. Electronic Connectars, Wire Brushes, Electronic and Precision Instrument Parts, Fuse
Clips

Fasteners

Lock Washers, Fasteners, Cotter Pins

industrial

Bellows, Textile Machinery, Perforated Sheets, Chemical Hardware, Truss Wire, Springs, Sleeve Bushings,
Diaphragms, Clutch Disks, Bourdon Tubes, Baater Bar, Welding Rods, Pressure Respansive Elements

Start Another Search

PRI/ A IR AT

VIoLLAINIER

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variaticns in compositions and to manufacturing fimitations, they should net be used for
. specification purposes. See applicable ASTM International specification references.

A PRI L Ll i s 2 e Pt T m et g e - - [

Disclaimer LUnktoUs Membership Sitemap Copyright © 2008 Copper Development Asseciation Inc. Al Rights Resarved.

Affiliated with the International Copper Assoclation, LTD.
Copper Connects Life™
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% capper Doretspmont Assvelation
Lopper s

EE WA R Tl SRR G 4 (RS AR LIRS

Search Reéults

—
3
i
3
¢
1

C63400 (Aluminum Bronze)
Last Updated: Apr 28, 2008

{ Chemical Composition

¢ {(%max., unless shown as range or min.)
[cu®jar  jaslrelroiNi?lsi  [snfen

Min./MaxJRem |2.6-3.2].09] 15| 05[ 15 | 25-.45).20] 50

Nominas 6.7 8 F F F T 35 5

i {1) Cu value includes Ag.
{2) Ni value includes Co.
Note: Cu + Sum of Named Elements, 99.5% min.

Applicable Specifications No information available.

.

Common Fabrication Processes
No information available.

Fabrication Properties No information available.

Mechanical Properties (measured at room temperature, 68 F (20 C) No information available.
¢ Physical Properties No information available.

Tempers Most Commonly Used No infarmation available.

Typical Uses
Electrical

Pole Line Hardware
Fasteners
Fasteners

! Start Another Search

AN AR ———

:  DISCLAIMER:
The values listed above represent reasonable approximations suitabte for general engineering use. Due

http://www.copper.org/resources/properties/db/CDAPropertiesResuitServlet jsp?action=search 6/23/2008
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to commercial vanations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM Intemationat specification references.

Disclaimer UnktolUs Membership Sitemap Copyright © 2008 Copper Development Assoclation Inc. All Rights Reserved.
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Chemical Composition
Y%emax., unless shown as range or min.)

Last Updated: Apr 28, 2008

| fcu™al  JasfrelPbNiisi  [snln

Min_iMax]Rem |3.04.0

151

05415 ].7-1.3}.201.50

Nominal 5.5 B35 |} |

- 1 o }

(1) Cu value includes Ag.
(2) Ni value includes Co.
Note: Cu + Sum of Named Elements. 99.5% min.

Applicable Specifications No infermation available,

. Common Fabrication Processes

Cold heading

Fabrication Properties

Joining Technique |Suitability

Soldering |Not Recommended
i [Brazing |Not Recommended|
i [Oxyacetylene Welding |Not Recommended
i [Gas Shielded Aic Welding Fair

Coated Metal Arc Welding Fair

Spot Weld Fair

Seam Weld Fair

|Butt Weld Fair

Capacity for Being Cold Werked|Excellent

Capacity for Being Hot Formed |Fair

[Machinability Rating

asy

rature, 68 F {20 C)

Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page 1 of 3
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*Fatigue Strength: 100 x 10 ®cycles,
unless indicated as [NJX 108,

Physical Properties
US Customary [Metric
elting Point - Liquidus 1850 F 1032 C
| |Density 0.301 tb/in® at 68 F 33gmiem? @20 C
i [Specific Gravity 8.33 .33
i [Electrical Resistivity [g6.4 ohms-cmilt @ 68 F  {14.36 microhm-cm @ 20 C
i [Electrical Conductivity 12 %IACS @68 F 0.07 MegaSiemens/cm @ 20 (i

Thermal Conductivity

33.0 Btu - ft/{hr - fi2-°F)at

BBFI57.1 Wim - °K at 20 C

[Coefhicient of Thermal Expansion

9.4 -10° per °F (68-572 F)

16.9 -10°% per °C {20-300 C)

[Modulas of Elasticity in Tension

16000 ksi

110000 MPa

Typicail Uses
Electrical
Cold Headed Nuts, Catle Connectors, Components for Pole Line Hardware
Fasteners :

¢ Screw Machine Products, Bolts

Industrial
Valve Compaonents, Nuctear Power Service

Start Angther Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM Intemnational specification references.

Tempers Most Commonly Used

Other

ROD [HO1, 080
REHO0, HO1, O8]
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)

>64200 {Aiuminum Bronza)
5 Last Updated: Apr 28, 2008

Chemical Composition
“max.. unless shown as range or min.

lcumfal  |as|Fe [PbMnNiisi  fsnfzn
Min./Max|Rem |B.3-7.6.09] 30[ 05} 1025 §1.5-2.2{ 20150
INoeminat [91.2170 + F F F F 8 B E

{1) Cuvalue includes Ag.
{2) Nivalue includes Co.

Rlombm ™y Crrmn nf Ao iom ol Ef o o cmbm Y B
I‘UEC. GU + QUM OF Naimed CISHICiiD, 99.970 (NI

Applicable Specifications
. [Product Specification

Bar AMS 4631
ASME SB150
ASTM B150

Bar, Forging ASTM B124
Boits ASTM F488

|Forgings, Die  |JAMS 45631
ASME SB2383
ASTM 8283

Nuis ASTM F467

Rod AMS 4631
ASME SB150
ASTM B150
SAE J463, J461

Rod, Forging [ASTM B124
Screws ASTM F468
Shapes ASTM B150

Shapes, Forging|ASTM B124
Studs JASTM Fa68

[L 3280 L L B s # 2]

Common Fabrication Processes
Forging, Hot Forming, Machining

Fabrication Propertles
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Joining Technigue [Suitability ]
. Soldering |Not Recommended
razing IFair
Oxyacelylene Welding [Not Recommended
(Gas Shielded Arc Welding [Fair
Coated Metal Arc Weiding |Fair
[Spot Weld Fair
[Seam Weld Fair
Butt Weld Fair
(Capacity for Being Cold WorkedjPoor
i [Capacity for Being Rot Formed [Excelient
i [Forgeability Rating 0
| [Machinability Rating 50
Mechanical Properties {measured at room temperature, 68 F {20 C)
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i *Fatigue Strength: 100 x 10 8cycles,
unless indicated as [N}X 108,
Physical Properties
| US Customary Netric
¢ {Melting Point - Liquidus 1840 F 1004 C
[Melting Point - Solidus 1800 F 982 C
: Density 0.278 Ib/in® at 68 F 7.7 gmicm® @ 20 C
. [Specific Gravity 7.69 7.69
i |Electrical Resistivity 113.0 chmscmilift @ 68 F  ]18.79 microhm-cm @20 C
¢ [Electrical Conductivity 8 %IACS @68 F 0.047 MegaSiemens/cm @ 20 G
[Thermal Conductivity 26.0 Btu - #/(hr - fi2-°F)at 58F5.0 Wim - °K at 20 C
. [Coefficient of Thermal Expansion|10.0 - 108 per °F (68-572 F) }18.0 -10® per °C (20-300 G}
1 [Specific Heat Capacity 0.09 Biu/lb/°F at 68 F [377.1 Jfkg - °K 5t 203 K
. Modulas of Elasticity in Tension [16000 ksi 110000 MPa
|
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 [Modulus of Rigidity 000 ksi k1370 MPa ]

f Tempers Most Commonly Used
: [Flat Products

- re e s

| IBAR, DRAWNJHO4, H58. W30, 050]

©ther

[RGD __ [H04, M30, 050
HAPE SjM30

Tismlanl Hona
r Ypllaﬂl O

Automotive

Valve Guides, Autcmobile Engine
Electrical

Pole Line Hardware

Fasteners

Boits, Nuts

Industrial

i Valve Components, Valve Bodies
Marine

Hardware

Start Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositicns and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification referencas.

R

Disclasimer LUnktoUs Membership Sitemap Copyright © 2008 Copper Developrment Association Inc. All Rights Reserved.
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C64900

" Chemical Composition

Last Updated: Jul 06, 2008

{%emax., unless shown as range or min.)

| Jcuttial [FefPbini?isi  Isn Bn
Min./Max.|rRem.] 10].104.05] 10 §8-1.2]1.2-1.61.20
Nominal - F F F F Ho D4 F

- (1) Cu value includes Ag.
© {2) Ni value includes Co.

Note: Cu + Sum of Named Elements, 99.5% min.

Appiicabie Specifications No informaiion avaiiabie.

 Common Fabrication Processes

No inforration available.

Fabrication Properties No information available.

Mechanical Properties (measured at room temperature, 68 F (20 C} No information available.

Physical Properties No information available.

- Tempers Most Commonly Used No information available.

Typical Uses No information avaitable.

Start Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

.)isctalmer Link toUs  Membership

Sitemap Copyright € 2008 Copper Develapment Assoclatlon [nc. All Rights Reservad.
Afflliated with the Internatlonal Copper Assaciation, 1TD.
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: €65100 (Low-Silicon Bronze B)
Last Updated: Apr 28, 2008

Chemical Composition
% max., unless shown as fange or min.)
cul)FelPblmniSi  [zn

in/Max.|JRemjB 105]7 18-2.041.5
INominal B85 F F F 115

{1) Cuvalue includes Ag.
Note: Cu + Sum of Named Elements, 99.5% min.

Applicable Specifications
Product [Specification
. | [Bar ASME SBSS
ASTM BS8
: |Bots  JASTM F468
i [Nuts ASTM F467
i IPipe ASTM B315

| [Praie_ |ASTv B9G
! IPlate, Clad]ASTM B432

| [Roa ASME SB98
f ASTM B98

Screws ASTM F468

t |Shapes JASME SB9S
i IASTM BS8

Sheet ASTM B9S

Strip ASTM B96
Studs ASTM F468
Tube ASTM B315
Wire ASTM B39, B105

Common Fabrication Processes

Squeezing and Swaging

Fabrication Properties

. !

Search Results

Forming and Bending, Heading and Upsetting, Hot Forging and Pressing, Roll Threading and Knurling,
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oining Technigue Suitabltity
. Soldering |Excellent

Brazing E xcellent
Oxyacetylene Welding (Good
Gas Shieided Arc Welding Excelient
Coated Metal Arc Welding Fair

i [Spot Weld Excellent

¢ [Seam Weld Good
Buit Weld ) Excellent
Capacity for Being Cold WorkedjExcellent
Capacity for Being Hot Formed JExcellent
[Machinability Rating 30

Mechanlcal Properties (measurad at room temperature, 68 F (20 C)
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C65500 (High-Silicon Bronze A)
Last Updated: Apr 28, 2008

Chemical Composition
%max., unless shown as range or min.

cuFeiPbiMn  WNi@¥Si 2o
in/MaxJRem |8 |05.50-1.316 .8-381.5
INominal B70F | |9 L B0 }

{1} Cu value includes Ag.
(2) Ni value includes Co.
Note: Cu + Sum of Named Elements, 99.5% min.

! Applicable Specifications
. iProduct Specification
[Bar SAE J463, J461
Bar, Farging ASTM B124
Bar, Rolled ASME SBSS
ASTM B96, BS8
SAE J461, J463
Bar, Rolled, Pressure Vessels|ASME SBS6
ASTM B96
! |Bolts ASTM F468
Forgings, Die ASTM B283
Nuts ASTM FAB7
i |Pipe IASME SB315
ASTM B315
‘ Plate ASME SBS6G
: ASTH BOS
. [Plate, Bridge and 8earing  {ASTM B100
Piate, Clad ASTM B432
Plate, Pressure Vessels ASME 5BS6
ASTM BAS
Rod ASME SB93
ASTM B8
SAE J461, J463
Rod, Forging ASTM B124
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/23/2008
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| |screws ASTM Fd68
.  [Shapes ASME SB9S

; ASTM B98

: SAE J461, J463

! [shapes, Forging ASTM B124

| [Sheet ASME SB96

= ASTM B96

i SAE J461, J463
i ISheet, Bridge and Bearing  JASTM B100

Sheet, Pressure Vessels ASME SBgS

: ASTM B96

Strip ASME SEBSs

ASTM BY9S

SAE J461, J483
Studs ASTM F468

Tube ASME SB315

ASTM B315
JMILITARY MIL-7-8231

Wire |asT™ B105, B99

{ Common Fabrication Processes
i Blanking, Drawing, Forming and Bending, Heading and Upsetting, Hot Forging and Pressing, Roll Threading
and Knurfing, Shearing, Squeezing and Swaging

Fabrication Properties

Joining Technique uitability

Soldering Good
. Brazing Excellent

Oxyacetylene Weiding Good

Gas Shielded Arc Welding Excellent
Coated Metal Arc Welding  [Fair

; | [Spot weld [Excelient
¢ [Seam Weld {Excelient
Butt Weid |Excellent

Capacity for Being Cold Worked|Excellent
Capacity for Being Hot Formed {Excellent

i [Forgeability Rating 40
: Iﬁachinabﬂity Rating 30

ield ield Yield zod
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*Fatigue Strength: 100 x 10 Scycles,
vniess indicated as [N]X 108,

Physical Praperties

{ {US Customary Metric
melting Point - Liquidus 1880 F 1027 C
elting Point - Solidus 1780 F 971 G
! lDEﬂSiTy 0.308 Ib/ind at 68 F 8.53 gm!cm” @20C
i [Specific Gravity I8.53 8.53
i |Etectrical Resistivity [148.0 ohms-cmil/ft @ 68 F 4.6 mictohmcm @20 C
| [Electrical Conductivity 7 %IACS @ 68 F 0.041 MegaSiemens/cm @ 20
i [Thermal Conductivity 21.0 Btu - ff(hr - f2.9F}at 68F}36.3 Wim - °K at 20 C
®
: http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 672372008
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Coefficient of Thermal Expansion

10.0 -10°° per °F (68-572 F)

18.0 -10°% per °C {20-300 C)

[Specific Heat Capacity

0.09 Btu/lb/°F at 68 F

377.1 Jikg - °K at 293 K

Modulas of Elasticity in Tension [15000 ksi 103400 MPa
PViodulus of Rigidity 5600 ksi 38610 MPa
Tempers Most Commonly Used

F!at Products

PLATE 20
ISHEET 20

ISTRIP, ROLLEDJHO1, HO2, H04, H06, H08, 0S015, 0S035, 05070

WIRE, ROLLED |H02, HO6

Iother

[ROD |HG2, HO4, HO6, GS050

UBEJH58, HBO, OS050

MWIRE[HOO, HO1, HO2, HO4, HOS,

05015, 08035

Typlcal Uses
Consumer
Sculpture
Electrical

Pale Line Hardw,

fAaEY

Fasteners

Industrial

Welded Tanks
Marine
Hardware, Propeller Shafts

] S.Bﬂ Angther Search

DISCLAIMER:

:
i
i
H

Disclaimer LUnktoUs Membershin

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search

Siternap

Screws, Rivets, Burrs, Nuts, Mails, Cotter Pins, Clamps, Bolts, Hinges

Screen Cloth, Wear Plates, Screen Plates, Shatting, Wire. Welded Pressure Vessels, Oil Refinery Plumbing
i Tube, Bearing Plates, Butts, Bushings, Cable, Channels, Chemical Equipment, Heat Exchanger Tubes,
i Kettles, Hydraulic Pressure Lines, Tanks, Piston Rings, Dector Blades, Paper Industry, Pressure Vessels,

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they shouid not be used for
specification purposes. See applicable ASTM Intemational specification references.

6/23/2008
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Search Results

Ce5600

i
i
!
t
i
f
f
{
i
i

Chemical Composition

Last Updated: Apr 28, 2008

%max., unless shown as range or min.)
cu™jal [Fe [PojMnisi  [Snizn
tin/Max [Rem 10115000211 .58 8-4.01.51 .5

Fatd e R L B ety et

| MNominat 066 F FF F B4 |1

{1) Cu value insludes Ag.
i Note: Cu + Sum of Named Elemeants, 29.5% min.

Applicable Specifications

¢ [Product Specification
. Electrode, Welding]AWS AS.6
Rod, Welding AWS A5 27, ALY

Common Fabrication Processes
Weiding

Fabrication Properties No information available.
Mechanical Properties {measured at rcom temperature, 88 F {20 C) No information avaitable,

Physicatl Properties N¢ information available.

Tempers Most Commonly Used No infermation available.

Typical Uses
Industrial
Welding Red, Filler Metal

{ Start Another Search

| DISCLAIMER:

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet jsp?action=search 6/24/2008
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The values listed above represent reascnable approximations suitable for general engineering use. Due
tc commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM international specification references.

Disclaimer  tink to Us  Membership  Sitemap Copyright € 2008 Copper Development Association Inc. All Rights Reserved.
Affillated with the Interpational Copper Association, LTD.
Copper Connects Life™
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Search Results

C87300

Last Updated: Apr 28, 2008

Chemical Compuosition
emax., unless shown as range or min.)
lcu™  JAifFelrb  fMn NiPISi [Snfen
| [MinJ/Max$58.0-63.0} 25].50{ 40-3.0P.0-3.5[.25 |50-1.5].30|Rem.
[Nominal |B0.5 - 1.7 7 1.0 | Bas

{1} Cu value includes Aqg.
{2) Nivalue includes Co.
Note: Cu + Sum of Named Efements, 99.5% min.

Applicable Specifications
. Product|Specification
Bar SAE J461, J463
Forgings|SAE J461, 1463
Rod SAE J463, J461
Shapes |SAE J463, J461

Commeon Fabrication Processes
Hot Forming, Hot Pressing, Machining

{ Fabrication Properties
; Hoining TechnigueSuitability

SR A1NNIL ¥

[Machinability Rating]70

Mechanical Properties (measured at room temperature, 68 F (20 C)

Yield atd lold z0d
o old ypf.l. [Tensite |Strength sngthiSire ’Rochvell Vick rineft  FShear atigue | ot
o in | *™Platrengthfio.s% oxt k0.2% K0.05% [ [HardnessMard. Mard.  [StrongthfStrongth '“w':‘:,w
ndar load foffset gﬂ'_ui] IS
- n F i psi i kal e [8 ICFOTs00  [00p000Ks) s
mm. ¢ JuPa fups  fura  |wea | fwpa  fPa |
Exr
H50  keion b Iminles ks 140 L L il LL L L L L L 6.0
254 o Jus s - - tise HE - 0.0
*Fatigue Strength: 100 x 10 Scycles,
-

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/24/2008
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{ unless indicated as [NJX 108,

[. * Physical Properties

| S Customary IMetric

! [Mefting Point - Liquidus 1605 F Brac

i Density 0.3 Ib/in® at 68 F B.3gmiem3 @20C
[Specific Gravity Is.3 B3
[Electricat Conductivity 22 %IACS @68 F 0.13 MegaSiemens/icm @ 20 C
[Therma! Conductivity 55.0 Btu - ft/{hr - fi2-9F)at 68FB5.0 Wim - °K at 20 C
ICoefficient of Thermal Expansiorn}11.0 -10° per °F (68-572 F) |19.0 -105 ' per °C (20-300 C)
PModulas of Elasticity in Tension [17000 ksi 117200 MPa
Tempers Most Commonly Used
Gther
BAR  |H50

i [FORGS|T

i |ROD__JHs0

i Typicat Uses
Fasteners
Fasteners, Lead Screw Nuts
Industrial

Clutch Bearings, Shaft Bushings, Propeller Shafts, Sleeve Bearings, Thrust Bearings, Pump Parts, Seal
Rings, Spindles, Idier Pins, Drive Shafts, Piston Heads, Bearings, Bushings, Bearings, Pins, Wear Plates,
Gears and Cams

Marine
Hardware, Valve Seats

Cther
. Connecting Rods

Start Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

Disciaimer LinktoUs Membership  Sitemap Copyright © 2008 Copper Development Association Inc. All Rights Resarved.

Affillated with the Internationai Copper_Association, LTD.
Copper Connects Life™
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: C67500 (Manganese Bronze A)
Last Updated: Apr 28, 2008

Chemical Composition

r Yemax., unless shown ag range or min.)

E cu®  JAlIFe [PbjMn Sn  En
{ [Min/Max}57.0-60.0[25{ 8-2.0].20] 05- 501 50-1.5]Rem.
i INominal |58.5 L a4 | {10 o 9o

¢ (1) Cu value includes Ag.
. Note: Cu + Sum of Named Elements, 99.5% min.

Applicable Specifications

Product Specification

. i [Bar ASTM B138
SAE J461, 1463

Bar, Forging ASTM B124

Bolts ASTM F468

Forgings, Die  |ASTM B283
; SAE J463, J481

i INuts ASTM F487

[Rod ASTM B138
SAE J483, J461

: i |Rod. Forging |ASTM B124

Screws ASTM F488

Shapes ASTM B138
; SAE J461, J463

Shapes, Forging|lASTM B124

Studs ASTM F468

Common Fabrication Processes
Hot Forging and Pressing, Het heading and upsetting

Fabrication Properties

Joining Technique [Suitability
Soldering [Excellent
[Brazing [Excellent

) ]

http://www.copper.org/resources/properties/db/CDA PropertiesResultServlet.jsp?action=search
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| [oxyacetylene Welding Gocd
. } [Gas Shielded Arc Welding |Fair
! [Coated Metal Arc Welding [Not Recommended
| [Spot Weld [Good
b [Beam Weld [Fair
;’ Butt Weld lGood
| [Capacity for Being Cold WorkediPoor
i [Capacity for Being Hot Formed jExcellent
i [Forgeability Rating 20
i Machinability Rating 30
Mechanica! Properties {measured at room temperature, 68 F (20 C)
teld eld ietd d
[Tempe !”ﬂoant:.l:l& v‘n T"“"ll?:fﬁh nh.:wzgfv‘t i oagn m nh'n‘:qgm a ?f:::.l: El:'l:n f:qe“ :‘:.:. h,ﬁ%:‘h', a6l
foize  Mworkhuin preconjest e 0% le0st [ parinoss Hard. Hard. prentystrenat el
. F ks hesi i besi 3 Ylrporfsos  fsoofsooopsi hesi |
prien. C Jura  fora s fuara | |1 pra  fuea |
i |Rod
: jran E Tl GE T 7 E:z 1 [ [TT " bo
: Is1 pe  fes 90 s I bl L ho3 ko
N 13 AT 5 0 5 Baest- L T 2 p.o
H |2 &—ﬁa po7 ! bt L | 90 0.0
TN b0 frveke Jo C obd LE L m b.0
25,4 o fs7e s 19890 3 31 .0
MDY i 10 P | i 45 3 bajaay L L L7 b.0
25,4 Eﬁ |24 10 23fed L | b | h.0
*Fatigue Strength: 100 x 10 Scycles,
. | unless indicated as [N}X 10°
i Physical Properties
l S Customary IMetric
| [Melting Point - Liguidus 1630 F lgsaC
i [Melting Point - Solidus 1590 F 866 C
Density 0.302 Ibfin® at 68 F 8.36 gmicm® @ 20 C
Specific Gravity 3.36 3.36
{Electrical Resistivity 43.2 chms-cmil/ft @ 68 F 7.18 microhm-cm @ 20 C
Electrical Conductivity 24 %IACS @ 68 F 0.14 MegaSiemens/iecm @ 20 G
Thermal Conductivity 61.0 Btu - ft/(hr - ft2-9F)at 68F|105.6 Wim - °K at 20 C
i ICoefficient of Thermal Expansionli 1.8 -10 per oF (68-572 F) 1.2 -10'6 per °C (20-300 C)
Specific Heat Capacity _ 0.09 Btultb/°F at 68 F 377.1 Jikg - °K at 283 K
IModuias of Elasticity in Tension [15000 ksi 103400 MPa
¢ IModulus of Rigidity 5600 ksi 38610 MPa

: Tempers Most Commonly Used

‘ Other
ROD [HO1, HO2, M30, 080
: [BHAPESHM30

Typical Uses
Automotive

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search

Clutch Disks, Shafting, Pump Rods

6/24/2008

OLIN-CHEMETCO 1407



printed 06/01/2011 11:04AM by Luttie.Boarman p. 191/361

Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys ... Page 3 of 3
! Fasteners
I. Bolts
a Industrial
Valve Bodies, Balls, Valve Stems, Bushings, Aircraft Parts
| Marine
; Hardware
Start Another Search
DISCLAIMER:
The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they shaould not be used for
¢ specification purposes. See applicable ASTM International specification references.
E
Disclaimer UnktoUs Membership  Sitemap Copyright © 2008 Copper Development Assoclation Ing. All Rights Reserved,
Affiliated with the Interhational Copper Association, LTD.

Copper Connects Life™
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1 £69400 (Silicon Red Brass)
Last Updated; Apr 28, 2008

Chemical Compaosition
%max., unless shown as range or min.}

! cul?  [FelPblsi Zn
Win/Max j80.0-83.0]. 201 3C|3.5-4. 5Rem,
[Nominal |81.5 - F ko h4s

(1) Cu value includes Ag.
Note: Cu + Sum of Named Elements, 99.5% min.

Applicable Specifications
. |Product|Specification

. [Rod— JASTM B371

. Common Fabrication Processes
Forging, Screw Machining

Fabrication Properties

i Moining Technique uitabili
: [Soldering Excellent
i |Brazing Exceilent

Oxyacetylene Welding - Good
Spot Weld Good
P [Seam Weld Good
i |Butt Weld (Good

Capacily for Being Cold WorkedjPoor
Capacity for Being Hot Formed [Excslient

[Forgesabifity Rating {80
{Machinability Rating 30

Mechanical Properties (measured at room temperature, 68 F {20 C)

T ield  Yietd JB lmd
Tempe lomCold JTyp brem encile fStrength ongthiStren, | ockwell [Vickens{Brinell |Bhoar [Fatigue bmpact
iza W n trengthX0.56% ext. KD.2%  £0.05% rdness [Hard, [Mard. angthfStrangth’]

i under load)jotfaet)  fnfivet) Ptrength
! | F b b ki pei  popp lckpotfsoe  fsoofosoper s |

l'nm C pAFa Pa Fa pMPa I IMPa FPa ]J
http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/24/2008

OLIN-CHEMETCO 1410



printed 06/01/2011 11:04AM by Luttie.Boarman p. 194/361

_________ cmrmens Qb dnnde B Dot Thomncdlon B T uriscbid o d £ b M acmemne Ao Dacn ) ~AFD
\.,UPPCI Uls OUICTCS, 0laindaids o€ 1’1 PUILICS = FTUPCILCS UL VW IIVUEILL dIIU Labl UL Rl y S ragv & Ul <
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B od

i Joeo P8 o [ [ 13 s A X

1 po  |ss2 bie - ! L -} b o

i Hoo 76 o Irvele oo 57 - ! ks L1 S X 0.0

: ) bo ey pos - [ Ekd ! p.0

H.s 3 wpﬁa | T8 H F [ BB TF . C 0

: h7.7 o Jeas 310 I ! popsy || A EB

A ST o frveps s a3 L L bsBs FE 0

E b5 4 o |ess s I ! bl | L | [ E.o

*Fatigue Strength: 100 x 10 Scycles,

unless indicated as [N]X 108,

: Physicai Properiies

| lUS Customary [Metric

i Melting Point - Liquidus 1685 F 918 C

. |Melting Point - Solidus 1510 F §21 C

. [Density 0.296 Ibfin® at 68 F 8.19 gmicm® @20 C

! [Specific Gravity 8.19 8.19

} lectrical Resistivity 167.0 ohms-cmilft @ 68 F_|27.76 microhm-cm @ 20 C

i [Electrical Conductivity 5 %IACS @ 68 F 0.036 MegaSiemensicm @ 20 O

g Therma! Conductivity 18.0 Btu - #i{hr - fi2-OF }at 88FR26.0 Wim - °K at 20 C

i [Coefficient of Thermal Expanslon|11.2 -10 per °F (68-572 F) [20.2 -10® per °C (20-300 C)

Specific Heat Capacity 0.09 Btu/lb/°F at 68 F 377.1 Jikg - °K at 293 K

i [Modulas of Elasticily in Tension 18000 ksi 110000 MPa

Tempers Most Commonty Used

| [Other

: |RODHOO, 060

i

Typical Uses

. Industrial

: Valve Stems

Start Another Search

;
DISCLAIMER
The values listed above represent reasonable approximations suitable for general engineering use, Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

Disclaimer  Link to Us Membership Sitemap Copyright £ 2008 Copper Development Association Inc, All Rights Reserved.

Affitiated with the International Cepper Association, LTD.
Copper Connects Life™
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Search Results

- €69430

Last Updated: Jul 06, 2008

Chernical Composition
. (%max., untess shown as range or min.

cul? _ lAs elPblsi  Bn
. [Winimax80.0-83.0} 03-.06| 20). 303 5-4 SRem.
* INominal |81.5 04 | o |45

. {1) Cu value includes Ag.
. Note: Cu + Sum of Named Eiements, 99.5% min.

Appticable Specifications
IProducﬂ Specification

. [Rod  JASTM B371

' Common Fabrication Processes
" Forging, Screw Machining

. Fabrication Properties

Joining Technique lSuitabili
Soldering [Exceilent
Brazing Excellent
Oxyacetylene Welding (Sood
Spot Weld Good
ISeam Weld Good

: IBult Weld Good

- [Capacity for Being Cold WorkediGood
Capacity for Being Hot Farmed BO

- [Forgeability Rating 50

* Machinability Rating ]

" Mechanical Properties {measured af room temperature, 68 F {20 C}

ol laid [¥ield
B o] ooy g B el o g e S
hinder loadgoffast] oflset)
n P F ks J T ks pe]s [bpotpoe  Jocksoccsi i fiib
. pepa uPa fepa  Jura | | | Pa 0
Rod
050 b Jorrle  Ro HO s [ S T T I n ;F
: |5u.a bo |52 s ] - ﬁs ! L& ! 0
.' o _hso b frveles 45 g EFI19m" . ko
; 12.7 po 21 pio - oest HE F FFH . po
hitp://www.copper.org/resources/properties/db/CD APropertiesResultServiet | sp7action=search 7/10/2008
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| | .

os0 I b TYPLB |58 a3 - L belask 1 I L s b.c
' 5.4 bss  Jeos ! l bspsl L} L L1 L 0.0

q?L_ 575 veks hoo . B . [ B EL £ T . 0
- 9.1 ko s ps2 - ! 1 ko

; *Fatigue Strength: 100 x 10 8cycles,
_ unless indicated as [NIX 108,

Physical Properties

S Customary [Metric
Meting Point - Liquidus 1685 F j18 C
: Melting Point - Solidus 1510 F 19C
! [Density 0.26 Ibfin® at 68 F 8.19 amcm® @ 20 C
pecific Gravity 5.19 3.19
Electrical Resistivity 167.0 ohms-cmil/t @ 68 £ P7.76 microhm-cm @20C
Electrical Conductivity b %!ACS @ 68 F 0.036 MegaSiemensicm @ 20 ¢
Thermal Conductivity 15.0 Btu - fti(hr - f2-°F)at 68F6.0 Wim - °K at20 C
Coetficient of Thermal Expansion]14.2 -10°® per °F {68-572 F) [20.2 -10°8 per °C (20-300 C)
pecific Heat Capacity .09 Btufib/°F at 68 F 377.1 Jkg - °K at 203 K
odulas of Elasticity in Tension [16000 ksi 110000 MPa

Tempers Most Commoniy Used No information available,

. Typical Uses
Industrial
: Valve Stems

. Start Another Search

DISCLAIMER:

The values listed above represent reasonable approximations suitable for general engineering use. Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM International specification references.

Disclaimer  LUink to Us  Membership  Sitemap Copyright © 2008 Capper Development Association Inc. All Righls Reserved.
Affiliated with the International Copper Assoclation, LTD.
Copper Conpects Life™

’
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Chemical Composition
%max., unless shown as range or min.

[

Cul)  [FelPb  [MnSi  [zn
| |Min./Max.[75.0-80.0] 20] 50-1.6] 40]2.5-3.5[Rem.
¢ INominal [77.5 - 1o F B0 [as

i (1) Cuvalue includes Ag.
Note: Cu + Sum of Named Elements, 89.5% min.

E Applicable Specifications
i |Product]Specification
j
:

Rod ASTM B371

i Common Fabrication Processes
* Machining

Fabrication Properties
Hoining Technique|Suitability
IMachinability Rating]70

Mechanical Properties {measured at room temperature, 68 F {20 C} No information available.
i Physical Properties No information available.

Tempers Most Commonly Used No information available.

Typical Uses

Industrial

Valve Stems

Start Another Search
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: DISCLAIMER:

I The values listed above represent reasonable approximations suitable for general engineering use. Due
te commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM Internaticnal specification references.

Disclaimer Lnklo Us Membership Sitemap Copyright @ 2008 Copper Development Assoclation Inc. All Rights Reserved.
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o~ o1

70600 {Copper-Nickei, 10

(2]

Last Updated: Apr 28, 2008

Chemical Composition
%max., unless shown as range or min.)
cultfFe  [PbjMnNi®  |on
IMin./Max.JRem |1.0-1.81.05]1.0§.0-11.0]1.0
INominal 886 14 | |} oo |

(1] Cu value includes Ag.
(2) Ni value includes Co.

Note: Cu + Sum of Named Elements,

min
N,

QQ £97
TE.IY

&F

Applicable Specifications

. Product Specification
Bar ASTM B151, B122
|MILITARY MIL-C-15726
Pipe, Seamiess ASME SB466
i ASTM B466
i [Pipe, Welded ASME SB487
ASTM B608, B467
Piate ASTM B122
IMILITARY MIL-C-15728
Piate, Clad ASTM B432
Plate, Condenser Tube|ASME 38171
ASTM B171
SAE J453, J461
Rod ASTM B151
MILITARY MIL-C-15726
Rod, Welding AWS A5.15
Sheet ASTM B122
MILITARY MIL-C-15726
: SAE J463, J461
Strip ASTM B122
MILITARY MIL-C-15726
Tube, Condenser ASME SB111
ASTM B552, B111
IMILITARY MIL-T-15005

http/fwww.copper.org/resources/properties/db/CDAPropertiesResultServlet jsp?action=search 6/24/2008
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SAE J463, J461

ASME SB359

ASTM B359

MILITARY MIL-T-22214
ASME SB466

ASTM B466, B469
|MILITARY MIL-T-16420

Tube, Finned

Tube, Seamiess

Tube, U-Bend ASME SB395
ASTM B395 B
Tube. Welded ASME SB543
' ASTM B543
MILITARY MIL-T-16420
IWire MILITARY MIL-C-15726

Common Fabrication Processes
Forming and Bending. Welding

i Fabrication Properties

Loining Technique [Suitabili
Soldering {Excellent
|Brazing [Excellent
¥oxyacelylene Welding [Fair

Gas Shielded Arc Welding [Excellent
Coated Metal Arc Welding Good

Spot Weld Good
¢ [Seam Weld Good
¢ Butt Weld Excellent

ICapacity for Being Cold WorkedjGood
i [Capacity for Being Hot Formed KSood
¢ |Machinability Rating 4]

Mechanical Properties {measured at room tamperature, 68 F (20 C)

ald eid la JB L p

. ectioniCoid yp.f.l. empl 2nsile tron ockwall  ickensiBrinedl Bhear [Fatigue ct
o nsvc. ut. 0.2% os% "Mardness  [Hara. [Haed. Bt °""“""”*'“"5uﬁgm
under load H:mu offwt)

5 b B F 5 buls [ perfson  [sooksooos " -t
hm. C MPa pﬂPa FAPa MPa hpa MPa 1

;1 5025 o EHTIET 15 1 . TEITATA L F 1 L 0.0

i 0.0 | T RN I - ] hohis) s s | L Pl ! 0.0

{ jpss_po P Jrveke o 57 . F nopr2f frogfro | o ! g ko

i ‘o o s 293 ! s 10fr2} hoofre | ko

: *Fatigue Strength: 100 x 10 Scycles,
i unless indicated as [N}X 108.

Physical Propartios

| [US Customary Jmetric

Meiting Point - Liquidus 2100 F 1149C
i IMelting Point - Solidus DO10 F 1059 C
i |Density 0.323 ibfin’ at 68 F I8.94 gmicm3 @20 C
. [Specific Gravity B.94 5.94

http://www copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search
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. |Etectrical Resistivi 115.0 ohms-cmitift @ 68 F__|19.12 microhm-cm @ 20 C

i [Electrical Conductivity 0 %IACS @68 F 0.053 MegaSiemens/cm @ 20 G
! [Thermal Conductivity 26.0 Btu - fi(hr - ft2-F)at 68F}45.0 Wim - °K at 20 C

[ [Coefficient of Thermal Expansion}d.5 106 per °F (68-572 F) 7.1 -10° per °C (20-300 C)

. [Specific Heat Capacity 0.09 Btu/lbi°F at 68 F 377.1 J/kg - “K at 293 K

i |Modulas of Elasticity in Tension 18000 ksi 124000 MPa

| [Modulus of Rigidity 5800 ki 46880 MPa

! Tempers Most Commonly Used

Elat Products
LATE jM20

SHEET — [HO01, HO2, HO4, 060
STRIP, ROLLEDIH01, HOZ, HO4, 060, 05025

! FOthar
 PIPE F55, H80, 060
¢ ITUBEJHS5, 0S015, 05025

Typical Uses

Automotive

Power Steering Tube, Brake Lines

Consumer

Screw Lamp Bases

Industrial

Condenser Plates, Condensers, Weld Torch Tips, Heat Exchanger Tubes, Valve Bodies, Evaporator Tubes,
Pressure Vessels, Distiller Tubes, Pump Impeliers for Oil Refining, Ferrules, Evaporators

Marine

Boat Hulls, Tube Sheet for Salt Water Service, Salt Water Pipe Fittings, Salt Water Piping Systems, Salt
Water Piling Wrap, Hot Water Tanks, Salt Water Baffles, Propeller Sleeves, Ship Hulls, Water Hoses
Plumbing

Flanges

Start Another Search

DISCLAIMER:
i The values listed above represent reasonable approximations suitable for general engineering use. Due
i. tocommercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM international specification references.

Disclaimer Unktols Membership Sitemap Copyright @ 2008 Copper Devolopment Assoclation Inc. All Rights Reserved.

Affiliated with the Interpational Copper Assoclation, LTD.
Copper Connects Life™

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/24/2008
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% Coppar Devetopmant Associatisn

Cupperss

THE SN T e cealiEE st Ll A

Search Results

C71500 (Copper-Nickel, 30%)
! Last Updated: Apr 28, 2008

t Chemical Composition
%max., unless shown as range or min.)

fcutVfFe bMn[Ni®  En
in./Max|Rem ] 40-1.0{05{1.0[25.0-33.0}1.0)
Nominal 95150 | | [30.0 -

¢ {1) Cu value includes Ag.
{2} Ni value includes Co.
Note: Cu + Sum of Named Elements, 99.5% min.

i Applicable Specifications
. i |Product Specification

{ |Bar [ASTM B122, B151
! MILITARY MIL-C-15726
: SAE J481, J463

Balts .|ASTM F468
Electrode, Welding AWS A58

MILITARY MIL-E-22200/4
Nuts ASTM F467
Pipe, Seamless ASME 5B466
ASTM B466
Pipe, Welded ASTM BE08, B467
Plate ASTM B122
MILITARY MIL-C-15728

SAE J461, J463

Plate, Clad ASTM B432

i |Plate, Condenser Tube|ASME SB171

i ASTM B171

SAE J463, J461

: Rod ASTM B151

: MILITARY MIL-C-15726
Screws ASTM F468
Sheet ASTM B122

MILITARY MIL-C-15726
SAE J463, J461

. |
H

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet.jsp?action=search 6/24/2008
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Strip ASTM B122

. MILITARY MIL-C-15726
SAE J461, J463

Studs ASTM F468

Tube, Condenser ASME SB111

ASTM B552, B111

|MILITARY MIL-T-15005

{ SAE J463, J461

I ITube, Finned ASME SB359

: ASTM B35g -

MILITARY MIL-T-22214

Tube, Seamless ASME SB46s

ASTM B466 _
MILITARY MIL-T-168420
¢ [Tube, U-Bend ASME SB3g5

ASTM B395

Tube, Welded ASME SB543

ASTM B543

Wire MILITARY MIL-C-15726

Common Fabrication Processes
Farming and Bending, Welding

Fabrication Properties

LJoining Technigque Suitabili

oldering Excellent

Brazing Excellent

. . YOxyacetylene Welding Good

Gas Shielded Arc Welding Excellent

Coated Metal Arc Welding [Excellent

i [Spot Weld [Excellent

Seam Weald " [Excelient

{Butt Weld Excellent

Capacity for Being Cold Worked|Good
apacity for Being Hot Formed [Good
achinability Rating 20

. Mechanical Properties {(measured at room temperature, 88 F (20 C)

http://www.copper.org/Tesources/properties/db/CDA PropertiesResultServiet.jsp?action=search 6/24/2008
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| ] T id 3
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; [Flat Products

i pazo It Tl G Tl 3 0 BsesL E C k.o
r 25 4 pe Ppro s shast ! ko

s

| *Fatigue Strength: 100 x 10 ®cycles,

i uniess indicated as [N]X 105,

! Physical Properties

§ US Customary etric

i [Melting Point - Liquidus 2280 F 1238 C

’ IMelting Point - Solidus P140 F 1171 C

| [Density 0.323 Ibfin® at 68 F 8.94 gm/em® @20 C

! BBpecific Gravity 53.04 8.94

Electrical Resistivity

225.0 ohms-crit/ft @ 68 F

37 4 microhm-cm @ 20 C

Electrical Conductivity

4 %IACS @ 68 F

0.027 MegaSiemens/cm @20C

iThermal Conductivity

17.0 Btu - f/(hr - #2-°F at BBF|

9.4 Wim - °Kat 20 C

Coefficient of Thermal Expansion

9.0 10 per °F {(68-572 F)

16.2 -10-8 per °C {20-300 C)

ISpecific Heat Capacity

0.09 Blufib/oF at 68 F

3771 Jikg - 9K at 293 K

t [Modulas of Elasticity in Tension

2000 ksi

152000 MPa

300 ksi

57230 MPa

| [Modulus of Rigidity

Tempers Most Commonly Used

[Flat Products

[PLATE 20

ISHEET

101, HO2, 060

TRIP, ROLLEDJHO1, HG2, HO4, 060, 0S025

her
PiPE
ROD

UBE

55, H80, O60
HO2
$015, 08025, 08035

¢ Typical Uses
i Industrial

Process Equipment, Condenser

Marine

et

h‘ctp:l/www.mpper.org/rcsources/propertjes/db/CDAPropertiesResultServlet.j sp?action=search

Pump Impellers, Heat Exchange

Salt Water Flanges, Sait Water Piping,
Sait Water Pipe Fittings, Water Boxes

r Tubes, Eveporator Tubes, Distiller Tubes, Condenser Plates, Refrigerators,

Components, Ferrules, Welding Backing Rings. Flexibie Metal Hose, Weld

Wire, Boiler Parts, Condensers, Propeller Sleeves, Heat Exchanger Components

Valve Bodies, Sea Water Service, Fittings, Sea Water Condensers,
- Balt Water Applications, Pump Bodies and tnternal Parts-Sea Water

6/24/2008
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Start Another Search

H
+
H

DISCLAIMER:
The values listed above represent reasonable approximations suitable for general engineering use. Due

to commercial variations in compositions and to manufacturing limitations, they shouid net be used for
specification purposes. See applicable ASTM International specification references.

Copyright @ 2008 Capper Development Association Inc. Al Rights Reserved.

Disclalmer LinktoUs Membership  Sltemap
Affiliated with the Intgrnationat Copper Association, LTD.
Copper Connects Life™

http://www.copper.org/resources/properties/db/CDAPropertiesResultServlet sp?action=search 6/24/2008
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Copper.org: Resources: Standards & Properties - Properties of Wrought and Cast Copper Alloys Search Page 1 of 1
R Copper Dovelopment Assesistion

.;‘a;;g.ﬁ;@gfmw

236 WAt TOUHEE F Ui

; Search Results

C76000

. Chemical Composition
© (%max., unless shown as range or min.)

Last Updated: Jul 08, 2008

Cufl

[Fe [PbMnNi?  |zn

Min./Max.

60.0-63.0

250 100 50)7.0-9.0]Rem.

Nominal

1.5

- R ]3_0

I

. (1) Cu value includes Ag.
! (2) Ni value includes Co.

Note: Cu + Sum of Named Elements, 99.5% min.

: Applicable Specifications No information available.

. Common Fabrication Processes
No information available.

Hardware

Typical Uses
Builders Hardware

Start Another Search

DISCLA

Frimmlm e

IMER:

Fabrication Properties No informatian available.

Physical Properties No information available.

il ha

[ e YT

i -

. Tempers Most Commonly Used No information avaifable.

LR O TR 230 LTTRIEEEH

Mechanical Properties (measured at room temperature, 68 F (20 C) No information available.

The values listed above represent reasonable approximations suitable for general engineering use, Due
to commercial variations in compositions and to manufacturing limitations, they should not be used for
specification purposes. See applicable ASTM Intemational specification references.

http://www.copper.org/resour_ccs/pfopex‘tics/db/CDAPropertiesResultScrvlet. jsp?action=search 7/9/2008
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JAN-29-1996 @8:B:f FROM OLIN RCCOUNTING INDPLS

TO FINANCIRL P.83

OLIN BRASS - [NDIANAPOLIS

INDIANAPOL!S, INDIANA

INVOICE NO. : (iD76E- INVOICE DATE - /@
CUSTOMER NO.: ~ 51545~ SHIPPED DATE : 716/96
BOL NO. : 538 PACKING LIST : 2959 .
CONTRACT NO.: 4929.011
N _/_
Gl os e
SOLD TO: CHEMETCO . SHIP TO: : 4
3200 §. ST. LOUIS ST.
CHICAGO, IL 60613
ALLOY DESCRIDTION GROZS NET PRICE AMOUNT
8726 AJAX PIT CLEANIN 39,944 32,862 0.4500¢ 14,787.90
CREDITS/OTHER CHAROES:
PROVISIONAL BILLING
$ 0.00

TOTAL DUS:

. TERMS: NET 30 DAYS

FROM DATE OF SHIPMENT

AFPROVED BY: ‘Ctilﬁ\

PLEASE REMIT TO:

$ 14,787.390

/)

OLIN BRASS - INDIANAPOLIS

P.O. BOX 952359

CHICAGC, IL 60675-2359

OLIN-CHEMETCO_1430
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FEB-B1-1996 12:56 FROM

OLIN RCCOUNTING INDPLS

70 - FINANCIAL P.e?

AT LA BT A DY 1S PTI A R
WL WU T AR, Y i

INVOICE NO. :
CUSTOMER NO. :E 61545
BOL NO. H 2
CONTRACT NO.:

LIN BRASS - INDIANAPQOLIS

INVOICE DATE : Wi/ &d
SHIPPED DATE : 0
PACKING LIST : 2

NYOT R | €575 /95"

981

?6/0%'

NET BRICE __ AMOUNX

SOLD TO: CHEMETCO SHIP TO:
' 3200 5. 3T. LOUIXIS ST.
CHICAGO, ILL 60613
ALLOY DESCRIPTICN GROSS
8722 6000 FRNCE SCRNG 33,580

CREDITS/OTHER CHARGES:
PROVISIONAL BILLING

TOTAL DUE:

TERMES: NET 30 DAYS
FRCM DATE OF SHIPMENT

APPROVED BY: M

0.42005 14,103.60

e
o
<
<

$ 14,103.60

PLEASE REMIT Tb: ///)KL\

OLIN BRASS - INDIANAPOLIS
P.O. ROX 92359
CHICAGO, IL 60675-2359

TOTAL P.@7

OLIN-CHEMETCO 1431
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FEP-28~-1956 18:23 FROM  OLIN ACCOUNTING

TO FINANCIAL P.87?

o /QWI;LNWEEAASS INDIANAPOLIS

BOL NO. 555
CONTRACT NO. 5477.011

INVQICE NO. :
CUSTOMER NO.: g&am&#’

'SOLD TO: CHEMETCO
3300 8. ST. LOUIS ST.
CHICAGO, XL 60613

ESCRIPT

8722 6000 FRNCE SCRNG 43,766

CREDITS/OTHER CHARGES:

i

‘l' TOTAL DUE:

TERMS: NET 30 DAYS
FROM DATE OF SHIPMENT

MMENTS:

APPROVED 8Y: M

INVOICE DATE
SHIPPED DATE :
PACKING LIST :

02;13/96
3003

26 P03

SHIP TO:
NET R AXMOUNT
34,698 0.4200% 14,573.16
$ 0 - 00

$ 14,573.1¢

PLEASE REMIT TO:

CLIN BRASS - INDIANAPOLIS
P.O. BOX 92359

CHICAGO, IL 60675-2359

TOTAL P.G7

OLIN-CHEMETCO_1432
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FEB-28-1996 @3:22 FROM  OLIN RCCOUNTING INDPLS TO FINANCIRL P.13

@ OLINBRASS- INDIANAPOLIS

INCLANAPQLS, INDIANA,

INVOICE NO. ’~é§§§§§3 INVOICE DATE : €37/19/96°
CUSTOMER NOD. : ! SHIPPED DATE : UZ/1%/796
BOL NO. : 564 - PACKING LIST : 3013
'CONTRACT NO.: 5477.011 :
| TeLoasma7
S0LD TO: CHEMETCO SHIP TO:
3200 5. ST. LOUIS ST.
CEICAGO, IL 60513
ALLOY DESCRIPTION CRO8S NET BRICE AMOUNT
8726 PIT CLEANINGS 41,086 31,518 0.5000% 15,759.00
CREDITS/OTHER CHARGES:
PROVISIONAL BILLING
' . $ 0.00
TOTAL DUE: $ 15,759.00

TERMS: NET 30 DAYS PLEASE REMIT TO: - >R\‘
FROM DATE OF SHIPMENT OLIN BRASS - INDIANAPOLIS
P.0. BOX. 52359
CHICAGO, II €0675-2359

COMMENTS;

APPROYED BY: M
4

OLIN-CHEMETCO_1433
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FEB-28-1996 B09:22 FROM  OLIN ACCOUNTING INDPLS TO - FINANCTAL P.14

OLIN BRASS - INDIANAPOLIS

INDIANAFQUS, INDLANA,

T
INVOICE No. :( 10838° INVOICE DATE : &2/21/96
CUSTOMER ﬁ@.:(.&g@iﬁs’ SHIPPED DATE : 0Z2/21/56
BOL NO. : 567 PACKING LIST : 3020
CONTRACT NO.: 5477.011 .
G5

SOLD TO: CHEMETCO . SHIP TO:

3200 5. 8T. LOUIS ST.

CHICAGO, IL 60613
ALLOY DESCRIPTION GROSS _NET PRICE AMOUNT
8726 PIT CLEANINGS 42,226 33.360 0.50008 16,680.00
CREDITS/OTHER CBARGES:
PROVISIONAL BILLING

$ 0.00

TOTAL DUE:

TBRMI: NET 30 DAYS
FROM DATE OF SHIPMENT

COMMENTS:

APPROVED BY: 4&!

$ 16,680.00

'
PLEASE REMIT TO: N
OLIN BRASS - INDIANAPCLIS:
P.O. BOX. 92359
CHICAGD, IL 60675-2359

OLIN-CHEMETCO_1434
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FEB-20-199¢ ©£&!23 FROM OLIN ACCOUNTING IWDPLS

TO ' FINANCIAL P.15

OLIN BRASS - INDIANAPO 1S

'INDIANAPOLS INDIANA

INVOICE NO. :(:f'—‘H'
CUSTOMER NO. : /g_s_uas)
BOL NO. : “E66

INVOICE DATE : W
SHIPPED DATE : 0/96

PACKING LIST 3014
CONTRACT NO. 5477.011 .
Fekd as=s

SOLD TO: CHEMETCO SHIP TO: '

3200 S. ST. LOUIS ST. :

CRICAGO, IL 60813
MIPTiOH GROSS - NBT  PRICE _ AMOUNT
8726 PIT CLEANINGS 40,324 32,356 0.50008 16,178.00

CREDITS/OTHER CRARGES:
PROVISIONAL BILLING

TOTAL DUE:

TERMS: NET 30 DAYS
FROM DATE OF SHIPHENT

APPROVED BY: W

s 0.00

$ 16,178.00

PLEASE REMIT TO:

OLIN BRASS - INDIARAPOLIS
P.0. BOX 92359

CHICAGD, IIL 60675-2359

TOTAL P.15

OLIN-CHEMETCO 1435
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MAR-B4-1936 14:11 FROM OLIN ACCOUNTING INDPLS TO

OLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDLANA

INVOICE RO. :{;iiéﬁﬂ>¢ INVOICE DATE
CUSTOMER NO.: 315£54) SHIPPED DATE
BOL WO. : 570 PACKING LIST
CONTRACT NO.: VERBAL
S0LD TO: CHEMETCO SHIP TO:
3200 8. 8T. LOUIS ST.
CHICAGO, IL 60613
ALLO ... DES ¢34 GROSS
8726 SCRAP 31,918

CREDITS/CTHRR CHARGES:
PROVISIONAL BILLING

TOTAL DUE:

TERMS: NET 30 DAYS .
. FROM DATE OF SHIPMENT
' ¥.0.

CHICAGO., IL

COMMENTS:

A |n0

i

APPROVED BY:

FINRNCIAL P.BS

——

FefS asFs

L=

e e
N
B ™,

w

C OUNT

0.450058 14,363.10

$ 0.00

$ 14,383.10

"X

INDIANAPOLIS

PLEASE REMIT TO:
OLIN BRASS -
BOX 92359

60675-235%

OLIN-CHEMETCO_1436
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MAR-P4-1996 14:11 FROM  OLIN ACCOUNTING INDPLS

OLIN BBASS

INDIANAPOLIS, INDIANA

TO ‘ " FINANCIAL F.B5

INDIANAPOLIS

e ) /__..--- '-— —_—
mvorce No. :C 1 anas’ YNVOICE DATE :( 02/23/9%-
CUSTOMER NO.: (81545 SHIPPED DATE : 02/23/%6
BOL NO. : W/A PACKING LIST : 3023
CONTRACT NO.: VERBAIL
P05/ SR
8CLD TO: CHEMETCO SEHIP TO:
3200 8. ST. LOUIS
CHICAGO, IL 60613
ALLOY DESCRIPTION dRrROSS NET PRICE _  AMOUNY
8726 SCRAP 313,018

CREDITS/OTHER CHARGES:
PROVISIONAL BILLING

TOTAL DUE:

TERMS: NET 30 DAXYS
-PROM DATE OF SHIPMENT

APPROVED BY: &JQQ

0.4500% 14,858.10

$ 0.00

$ 14,858.10

PLEASE REMIT T1IO:

OLIN PRASS - INDIANAPOLIS
P.O. BOX 92359

CHICAGO, IL 60675-2359

OLIN-CHEMETCO 1437
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Fﬂé-@d-lggﬁ 14:11 FROM  OLIN RCCONTING INDPLS TO

OLIN BRASS - INDIANAPOLIS

AP ABRA B™Y M= IR ARA
LA ey

FENANCTAL pP.@?

CREDITS/OTHER CHARGES:
PROVISIORAL BILLING

TCTAL DUE:

TERMS: NET 30 DAYS
FROM DATE OF SHIPMENT

APPROVED BY: Q&Q
iR’

INVOICE NO. :. 10846 INVOXCE DATE :(02 127790
CUSTOMER NO.: 1-SI546— SEIPPED DATE : ~02/27/96
BOL NO. : 574 PACKING LIST : 3025
CONTRACT NO.: VERBAL
Gt> oLy 3

SOLD TO: CHEMETCO SHIP TO:

3200 8. 5T. LOUIS ST.

CHICAGO, IL 60613
ALLOY DESCRIPTION_ GROSS NET PRICE AMOUNT
8726 " BCRAP 27,608 0.45008 12,423.60

$ 0.00

$ 12,423.60

7R

PLEASE REMIT T0:

OLIN BRASS -

INDIAHAPOLIS

P.O. BOX 92355
CHICAGO, IL

60675-2359

TOTAL P.@7

OLIN-CHEMETCO 1438
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MAR-26-1996 15:47 FROM  [DLIN RCCOUNTING INDPLS T0 -FINANCTAL P.15

@® OLIN BRASS - IN LIS

INDIANAPOLIS, INDIANA

05/56

’ INVOICE DATE
INVOICE NO. : N SEIPPED DATE : 4] 96
e T SACKING LIST : 30
)il .

CONTRACT NO.: VERBAL

7¢ ﬁa_sx;x.

SHIP TO:
H CHEMETCO
SOLD TO: 5760 S. ET. LOUIS ST.
CRICAGO, IL 60623
ALLOY DESCRIPTION - GROSS NET PRICE ___ AMCUNT
8722 §000 SERIES 34,092 0.4500% 15,341.40
CREDITS/OTHER CHARCES: |
PROVISIONAL - BILLING
$ 0.00
TOTAL DUE: - .
. ‘ : $ 15,341.40
TERMS: NET 30 DAYS " / K
FRO¥ DATE OF SHIPMENT s REIT TO:

OLIN BRASS - IND
P.0. BOX 92359 IANAPOLIS

CHICAGO, IL 60675.2359

.
- H
. . . ) '_H
. DL it 18 R A— = - . l-.-

OLIN-CHEMETCO _1439
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APR-G2-1936 11:8: -FROM  OLIN ACCOUNTING IMDPLS

TO

@ OLIN BRASS - INDIANAPOLIS

INDIANAPOLIS. INDIANA

INVOICE NO. ’é5§§§§§3>
CUSTOMER NO.:

: 613
CONTRACT NO.: 7817.010

INVOICE DATE
SHTPPED DATE

FINANCIAL P.84

3/26/96

PACKING LIST : 3075

G CosP—

SOLD TO: CHEMBETCO SHIY TO:

3200 5. 8T. LOUIS 8T.

CHICAGO, IL 60623
ALLOY DESCRIPTION NET FRICE _ _ _AMOUNT
B722 6000 FENCE SCRNG 34,752 0.3700% 12,858.24

CREDITS/OTHER CHARGES:
PROVISIONAL BILLING

‘l' TOTAL DUE:

TERMS: NBET 30 DAYS
FROM DATE OF SHIPMENT

NTE;

APPROVED BY: (/J:l
v

PLEASE REMIT TO:

5 0.00

$ 12,858.24

/e

OLIN BRASS - INDIANAPOLIS
P.O. BOX 52355

CHICAGO,

IL 60675-2359

OLIN-CHEMETCO _1440
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APR-G2-1996 14:@1 FROM  OLIN ACCOUNT ING - INDPLS T0 F!MNC[FL P.@2

@ OLIN BRASS - INDIANAPOLIS

INDIANAPOLS, INDIANA

INVOICE NO. ~ INVOICE DATE
CUSTOMER NO.: (51 SHIPPED DATE

BOL NO. is : PACKING LIST
COWTRACT WO.

f‘ C oS5« 3

(03/29/966)

3083

e 18
dm\
BT~
horf
|

*

[~}
v
<

SOLD TO: CHEMETCO SHIFP TO:
3200 8. 8T. LOUIS ST.
CRICAGO, IL 60623

ALLOY D ON GROSS NET PRICE AMOUNT

8726 PIT CLEANINGS ' 33,002 0.3700% 12,210.74

CREDITS/OTHER CHARGES:

PROVISIONAL BILLING
$ 0.00

. . TOTAL DUE: $ 12,210.74

TERMS: NET 30 DAYS PLEASE REMIT TO:
FROM DATE OF SHIPMENT OLIN BRASS - INDIANAPCLIS
. . P.O. BOX 92359
CHICAGO, Il 60675-2355

s A

APPROVED BY:

. TOTAL P.B2

OLIN-CHEMETCO _1441
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OLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE NO. : 10317
CUSTOMER NO.: §1545
BOL NO. : 623
CONTRACT NO.: 7917.010

EOLD TO: CEEMETCO

INVOICE DATE : 04/02/96
SHIPPED DATE : 04/02/96
PACKING LIST : 3093

A4

SHIP TO:
3200 S. ST. LOUIS ST.
CHICAGO, IL 60623
ALLOY DESCRIPTION GRO8S __NET PRICE _AMOUNT
8726 PIT CLEANINGS 34,932 0.36008 12,575.52

CREDITS/OTHER CHARGES:
PROVISIONAL BILLING

TOTAL DUE:
TERMS: NET 30 DAYS

FROM DATE OF SHIPMENT

COMMENTS:

APPROVED BY: w

$ 0.00

$ 12,575.52

/Y

PLEASE REMIT TO:

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359

CHICAGO, IL 60675-2359

OLIN-CHEMETCO_ 1442



printed 06/01/2011 11:04AM by Luttie.Boarman p. 226/361

OLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE NO. : 10918
CUSTOMER NO.: 81545
BOL NO.- : 631
CONTRACT NO.: 7917.010

INVOICE DATE
SHIPPED DATE

PACKING LIST

: 04/09/9¢6
: D4/09/96
: 3101

YOS De

SOLD TO: CHEMETCO SHIP TO:

3200 8, 8T. LOUIS ST.

CHICAGO, IL 60623
ALLOY DESCRIPTION GROSS. NET PRICE AMOUNT
8726 PIT CLEANIKRG 0.37005% 12,889.32

CREDITS8/OTHER CHARGES:
PROVISIONAL BILLING

TOTAL DUE:
TERMS: NET 30 DAYS

FROM DATE OF SHIPMENT

COMMENTS:

APPROVED BY: (uEJL
L]

34,836

PLEASE REMI
OLIN BRASS

P.O. BOX 9
CHICAGO, IL

$ 0.00

$ 12,889.32

/X
T T0:

- INDIANAPOLIS
2359 ]
60675-2359

OLIN-CHEMETCO_1443



printed 06/01/2011 11:04AM by Luttie.Boarman p. 227/361

APR-26-1996 13:46 FROM OLIN RCCOUNTING INDPLS

TO FINARNCIAL P.84

@ OLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA,

INVOICE No. : 10928
CUSTOMER NO.: 81545
BOL NO. : 640

CORTRACT NO.: 6230.021

INVOICE DATE : 04/15/56
SHIPPED DATE : 04/19/56
PACKING LIST : 3114

JED o5 2,

8OLD TO: CHEMETCO . SHIP TO:
3200 §. ST. LOUIS ST. :
CRYCAGO, IL 60623
ALLQOY DESCRIPTIOR GROSS MET BRICR _ AMOUNT
3538 353 BILLET CUTS 12,674 0.5300 & 6,717.22

CREDITS/OTHER CHARGES:

‘l' TOTAL DUE:

TERMS: NET 30 DAYS
FROM DATE OF SEIPMENT

COMMENTS:

APPROVED BY: 9’%‘/

§ 0.00

$ 6,717.22

_ /N
PLEASE REMIT T0:
OLIN BRASS - INDIAMAPOLI
P.0. BOX 92358 .
CHICAGD, IL 60675-2359

OLIN-CHEMETCO_1444



printed 06/01/2011 11:04AM by Luttie.Boarman p. 228/361

APR-26-1996 13:46 FROM  OLIN ACCOLNTING INDPLS TO FINANCIAL P.OS

@ OLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOXCE NO. 10929 INVOICE DATE

: : 04/19/96
CUSTOMER RO.: 81545 SHIPPED DATE : 04/19/96
BOL NO. : : 3114

640 PACKING LIBT
CONTRACT NO.: 6€230.021 :

%{) P - I

80LD TO0: CHEEMETQCO SHIP TO:
3200 §. ST. LOUIS BT.
CHICAGO, IL 60623

ALLOY DESCRIPTION : GROSS NET RRICE AMOUNT

3600 3508 BILLET CODTS ’ 6,256 0.5300 & 3,315.68

CREDITS/OTEER CHARGES:

§ 0.00

. TOTAL DUR: : © § 3,315.68

TERMI: NET 30 DAXS PLEASE REMIT TO:
FROM DATE OF SHIPMENT OLIN BRASS - INDIANAPOLIS
: P.0. BOX 9235%
CHICAGO, Il 60675-2359

COMMENTS:

AFPPROVED 8Y: %fTL)

OLIN-CHEMETCO_1445



printed 06/01/2011 11:04AM by Luttie.Boarman p. 229/361

APR-26-1996 -13145 FROM  OLIN RCCOUNTING INDPLS TO FINANCIAL P.BS

¢ OLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE NO.

: 10530 INVOICE DATE : 04/19/96
CUSTOMER NO.: 51545 SHIPPED DATE : 04/13/96
BOL NO. : 640 PACKING LIST : 3115
CONTRACT WO.: 6230.010 .

| 760 05773
SOLD TO: CHEMETCO SHIP TO:

3200 8. ST. LOUIS ST.
CHICAGD, IL 60623

ALLOY DESCRIPTION GROSS NET PRICE AMOUNT
1458 145 .BILLET CUTS _ 16,048 0.9500% 15,245.60

CREDIIS/OTHBR CHARGES:

$ 0.00
. TOTAL DUE: $ 15,245.60
TERMS: NET 30 DAYS PLEASE RENIT TO:
FROM DATE OF SHIPMENT OLIN BRASS - INDIANAPOLIS

P.0, BOX 52359
CHICAGO, 1L 60675-2359

COMMENTS:

APPROVED BY: Wﬂ‘-)

OLIN-CHEMETCO_1446




printed 06/01/2011 11:04AM by Luttie.Boarman p. 230/361-

APR-26-1996 13:46 FROM  OLIN ACCOUNTING INDPLS T FINRNCIAL  P.7

@ OLIN BRASS - INDIANAPOLIS

INDIANAPOLIS. INDIANA,

INVOICE NO. : 10931 o INVOICE DATE : 04/22/96
CUSTOMER NO.: 81545 "SHIFPPED DATE : 04/22/96
BOL NO. : 646 PACKING LIST : 3120
CONTRACT NO.: 7917.010
- JC Des 357
SOLD TO: CHEMETCO ' SHIP TO:
3200 S. ST. LOUIS ST. .
CHICAGO, IL 60623
ALLOY DESCRIPTION GROSS NET PRICE - AMOUNT
8722 6000 SERIES ' 20,494 0.3500 §.7,172.90
CREDITS/OTHER CHARGES:
PROVISIONAL BILLING
$ 0.00
. TOTAL DUE: 8 7,172.90
TERMS: NET 30 DAYS PLEASE REMIT TO:
FROM DATE OF SHIPMENT OLIN BRASS - INDIANAPOLIS

P.O. BOX 52359
CHICAGO, IL 60675-2359

COMM

APPROVED BY: %7\./

OLIN-CHEMETCO 1447




printed 06/01/2011 11:04AM by Luttie.Boarman p. 231/361

A

Q. LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INvoIcE# (960505 INVOICE DATE (612196
CUSTOMER # (S7545.° SHIPPED DATE
BoL# 656 PACKING LIST 03132

CONTRACT#  7817.010

soLpTO:  Chemstco L
3200 5. St Louis St HE asv>
. Chicago, IL 60623

ALLOY DESCRIPTION NET LBS PRICE . AMOUNT
8722 6000 SERIES ' 21,482 $0.33000 $7,089.06
. TOTAL DUE: $7,089.06

TERMS  NET 30 DAYS
/K

COMMENTS:
PROVISIONAL BILLING PLEASE REMIT TO:

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, IL 60675-2359

AFPPROQVED BY: é éi

OLIN-CHEMETCO 1448



printed 06/01/201”1 11:04AM b}f Lytt_ig.l.?»o?rln-an p. 2,32/_36% .
JUN-@4-1996 18:16 FROM OLIN ACCOUNTING INDPLS TO FINBNCIAL p.e5
W

& .
QF/LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
S C\AI L — 3
INVOICE # %,3?2525-’-( INVOICE DATE (~ &/31
CUSTOMER # { 51545~ SHIPPED DATE
BOLR 689 " PACKINGUST 3168

CONTRACT®  7917.010

SOLDTO: Chemetco

AR B N ey

3200 S. St Louis St ’ | ?Z MO\.‘::)'s/

Chicago, [l 60823

ALLOY DESCRIPTION NET LBS PRICE AMOUNT

8722 €000 SERIES 14,758 $0.32000 $4722.56

8722 2000 SERIES 16,782 $0.38000 $6,041.52
TOTAL DUE: $10,764.08

TERMS- NET 30 DAYS - / .

COMMENTS:

PROVISIONAL BILLING PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359

CHICAGO, IL 60675-2359

APPROVED BY: (‘J{C‘Q‘

OLIN-CHEMETCO _1449



printed 06/01/2011 11:04AM by Luttie.Boarman p. 233/361

NN-B4-1396 10:16 FROM  OLIN ACCOUNTING INDPLS TO FINRNCIAL P'.BG_

CONTRACTF  7917.010

INVOICE DATE  ~5/31/0¢ °
—h,,__’/

oLINDEN NATE
ST b Wyl o

PACKING LIST 3169

spLpTO:  Chemelco o .
3200 S. St. Louis St, 6 & osae
Chicago, IL. 60623
ALLOY DESCRIPTION NET LBS PRICE AMOUNY
8722 6000 SERIES 22232 $0.36000 $38.003.52
. TOTAL DUE: $8,003.52
TERMS NET 30 DAYS /
COMMENTS:
PROVISIONAL BILLING PLEASE REMIT TO:
OLIN BRASS - INDIANAFOLIS
P.O. BOX 92359
CHICAGO, IL 60675-2359

—

OLIN-CHEMETCO 1450



printed 06/01/2011 11:04AM by Luttie.Bgarman p. 234/361

JUL-92-1996 ©9:59 FROM  OLIN ACCOUNTING INDPLS T0 FINANCIAL P.a2

®
N\

" QA LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE # ﬁoez; P INVOICE DATE  ~€728/95)
CUSTOMER # (ﬁfsﬁ// . SHIFPED DATE /28758

eoLs 722 PACKING UST 3211
CONTRACT®  7917.010 '

solpTo:  Chemeteo
32005, St Louis St 7¢ {()_;-_; .
Chicago, IL 60623 ‘

ALLOY DESCRIPTION NET LBS PRICE AMOUNT

[ N —
8722 7000 SERIES B.422 $0.30000 $2,526.60
8722 6000 SERIES 23,318 $0.20000 $8,995.40
TOTAL DUE: $9,522.00

TERMS NET 30 DAYS

COMMENTS: PLEASE REMIT TO:
PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS

- b S S

F.U. BUA 3£500

CHICAGO, IL 60675-2389

1

. APPROVED BY: 55 5

i———

OLIN-CHEMETCO 1451



printed 06/01/2011 11:04AM by Luttie.Boarman p. 235/361

N\

V LIN BRASS - INDIANAPOLIS
D :

IANAPOLIS, INDIANA

INVOICE # 960707
CUSTOMER# S1545
BOL¥ 732
CONTRACT# 7917.010

soLbTo:  Chemelco
‘ 3200 $. St Louis St.
Chicago, IL 50523

INVOICE DATE  7/10/98
SHIPPED DATE  7M0/96
PACKING LIST 3221

7t & osze

ALLOY DESCRIPTION NET LBS PRICE AMOUNT
8722 3000 SERIES 31,238 $0.22000 . $6.872.36
TOTAL DUE: $6,872.36
1
TERMS  NET 30 DAYS / k
COMMENTS: PLEASE REMIT TO:

.PROVISIONAL BILLING
APPROVED BY:__ Wr}’)

OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359 '
CHICAGO, I\. 60875-2359

OLIN-CHEMETCO_1452



printed 06/01/2011 11:04AM by Luttie.Boarman p. 236/361
AUG-27-1996 13:42 FROM - OLIN ACCOMNTING INDPLS TO

@ NIV BRASS - INDIANAPOLIS

FINANCIRL P.@2

INDIANAPOLIS, INDIANA . )
INVOICE # (’ tevoice DATEC 819
CUSTOMER £ 51545 " SHIPPED DATE  B/15/96 .
BOLA 51 PACKING LIST 3245 :'.\.
CONTRACTH  7817.010 :
solbTO: Chemetoo ? K/(/ NN
3200 S, St Louis St
Chicago, iL 60623
ALLOY ~  DESCRIPTION NET LBS PRICE AMOUNT
8122  300DSERIES D 34,514 $0.26000 $8,973.64
TOTAL DUE: $3,973.64
TERMS®  NET 30 DAYS / 7\
COMMENTS: PLEASE REMIT TO:
PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359
CHICAGO, IL 60675-2359

APPROVED BY:; M 2!2

OLIN-CHEMETCO 1453



printed 06/01/2011 11:04AM by Luttie.Boarman p. 237/361

AUG-27-1996 13:i43 FROM OLIN RCCOUNTING INDPLS TO FINAMCIAL P.B8

@Q_/LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE # INVOICE DATEC B/20/96
CUSTOMER ¥~ S1§4 SHIPPED DATE  8/20/96
BOL#H 754° PACKING LIST 3247
CONTRACTE  7917.010 :
SOLDTO: Chemetco .
3200 S. St Louis St. - ﬁ osvE

Chicago, IL 60623

ALLOY DESCRIPTION NET LBS  PRICE AMOUNT
8722 2000 SERIES 33,136 $0.26000 $8.615.36
TOTAL DUE: 38,81,5.35

TERMS NET 30 DAYS

/ K

. COMMENTS: PLEASE REMIT TO:
PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359

CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1454



printed 06/01/2011 11:04AM by Luttie. Boarmearp-—238/36+

SEP-p4-1996 B9:53 FROM  OLIN ACCOUNTING INDPLS 70 FINRNCIAL P.e@2

LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INvoicE2 (5 - INVOICE DA : -
CUSTOMER # ( S1545 ' SHIPPED DAT B/30796 \‘2;-’ 2
BOL# 777 . PACKING UST 3288
CONTRACT® 7917.010
sotpTto: Chemeteo /6/ oy ,
3200 S. St. Louis St 75 S/
Chicago, IL 60623
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
% S :

8722 8000 SERIES ' 31,588 $0.30000 $9.476.40

TOTAL DUE: $9,476.40

TERMS NET 30 DAYS

COMMENTS: ) PLEASE REMIT TO: K

PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS

P.O. BOX 92359
J— 4.4

CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1455



printed 06/01/2011 11:04AM by Luttie.Boarmanp. 239/361 -

SEP—94-1995 09:53 FROM  OLIN AQCOUNTING INDPLS TO FINANCIAL P.23

AN

.VLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE 9 INVOICE DATE @
CUSTOMER # /51545 ' SHIPPED DATE 0/96
BOLY 7] PAGKING UST 3285
CONTRACTY  7817.010 /
T os7 >

soLp7O:  Chemetoo A
3200 S. St Louls St
Chicago, IL 60623

ALLOY DESCRIPTION ] NET LBS PRICE AMOUNT
. . -
8722 6000 SERIES 33,936 $0.30000 $10,180.80
TOTALDUE: - $10,120.80
TERMS  NET 30 DAYS : _ /)(
COMMENTS: , ' PLEASE REMIT TO:
PROVISIONAL BILLING OLIN BRASS - INDIANAPOUIS
' P.0. BOX 92359

CHICAGO, 1L 60875-235%

. ' TOTAL P.@3

OLIN-CHEMETCO_1456



printed 06/01/2011 11:04AM by Luttie.Boarman p. 240/361

VA
¥y -

|V /4 LIN BRASS INDIANAPOLIS

INDIANAPOLIS, INDIAN

INVOICE# (86 sosoa)

CUSTOMER #("' 5457 °

BOL# 796

CONTRACT® 7917.040

soLpTO; Chemetco
3200 S. St. Louis St.
Chicago, IL 60623

ALLOY DESCRIPTION

INVOICE DATE
SHIPPED DATE
PACHKING LIST

/11

8722 2000 SERIES

TERMS  NET 30 DAYS
.CDMMENTS:
PROVISIONAL BILLING

APPROVED BY: W

9/11/36
3313
7¢I oso)]
PRICE AMOUNT
$0.26000 $8.648.64
TOTAL DUE: $8,648.64
PLEASE REMIT TO:
OLIN-BRASS - INDIANAPOLIS
P.0. BOX 92359

CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1457



printed 06/01/2011 11:04AM by Luttie.Boarman p. 241/361

INDIANAPOLIS, INDIANA

INVOICE # ,~950909)
CUSTOMER &’ﬁ'/

BOLE 786

soLbT0: Chemetco
3200 S. St. Louis St
Chicago, IL 60623

ALLOY DESCRIPTION

@\ LIN BRASS - INDIANAPOLIS

INVOICE DATE 076706 )

SHIPPED DATE 070796
PACKING LIST - 3300

8722 2000 SERIES

TERMS NET 30 DAYS
. COMMENTS:
PROVISIONAL BILLING

APPROVED BY: %%d

G T 0570
NET LBS PRICE AMOUNT
3432 $0.26000 $8,952.32
TOTAL DUE: $8,952.32

} _
_ PLEASE REMIT TO:

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, iL 60675-2359

OLIN-CHEMETCO 1458



printed 06/01/2011 11:04AM by Luttie.Boarman p. 242/361

SEP-26-1996 12:24 FROM  OLIN ACCOUNTING INDPLS T0 ' FINARNCIAL P.a3

¢

LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
mvoices (960 INVOICE DATE ‘@
CUSTOMER # ~ 5154 SHIPPED DATE  "9/16/86
BOLS 801 PACKING UST 3320
CONTRACT®  7917.010
sotbTo: Chemetlco C 1— -
3200 . St Louis S 7 Sre
Chicago. IL 60623
ALLOY DESCRIPTION NET LBS PRICE - AMOUNT
. —————
8re2 2000 SERIES 35,220 $0.26000 K 59.157.2_0
TOTAL DUE: $9,157.20

TERMS  NET 30 DAYS

COMMENTS:
PROVISIONAL BILLING

APPROVED sr:_%ﬁ/

PLEASE REMIT TO: / K

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, IL 60575-2359

OLIN-CHEMETCO_1459



printed 06/01/2011 11:04AM by Luttie.Boarman p. 243/361

SEP-26-1996 12:24 FROM  OLIN ACCOUNTING INDRLS TO

I\

@ LIN BRASS - INDIANAPOLIS

INVOICE DATE (™ 0/18/98.—
SHIPPED DATE ~9/18/96

INDIANAPOLIS, INDIANA.

CONTRACT®  7917.010

sotpTo:  Chemeteo

3200 S. St Lovis St
Chicago, IL 0623

ALLOY DESCRIPTION

PACKING LIST 3321

FINANCIAL P.04

8722 3000 SERIES

TERMS  NET 30 DAYS

COMMENTS:
. PROVISIONAL BILLING

oo BTV

NET L8S PRICE AMNMOUNT
33,876 $0.26000 . $8,807.76
TOTAL DUE: $6,807.76
PLEASE REMIT 10 K -
OLIN BRASS - INDIANAFOLIS
P.0. BOX 92359
CHICAGO, IL E0675-2353

OLIN-CHEMETCO_1460



printed 06/01/2011 11:04AM by Luttie.Boarman p. 244/361

SEP-26-1935

VA |
O Q FLIN BRASS - INDIANAPOLIS

12:24 FROM  DLIN ACCOUNTING INDPLS = TO FINANCIAL P.B5

INDIANAPOLIS, INDIANA .
mvorces  (ospass / . INVOICE mﬁ@
CUSTOMER # X's‘;’?/ SHIPPED DATE ™ 9/19/96
BOLS 8o7

PACKMING LIST 3323
CONTRACT®  7917.010

sotpTe:  Chemetoo ?6 _Ic) S"/g
3200 S. St Louis St : :

Chicago, IL 60623

ALLOY DESCRIPTION NET LSS PRICE - AMOUNT
8722 3000 SERIES 134,844 $0.26000 $9,085,.44
TOTAL DUE: $9,085.44

. oo PLEASE REMIT TO: &
' PROVISIGNAL BILLING OLIN BRASS - INDIANAFOLLS
P.0. BOX 82359

_ : CHICAGO, IL 60675-2359
APPROVED sv:MJ- ¥ -

OLIN-CHEMETCO_1461



printed 06/01/2011 11:04AM by Luttie.Boarman p. 245/361

OCT-82-1936 11:20 FROM  OLIN RCCOUNTING INDPLS TO FINANCIAL P.B4

o 7Y

WO 1IN BRASS - INDIANAPOLIS
. ¥

INDIANAPOLIS, INDIANA
mvoices (860922 - INVOICE DATE CBI7[96
CUSTOMER # 51545 SHIPPED DATE  9/27/96
soLe 817 PACKING LIST 3339

CONTRACT®  7917.010
9¢ L OS2

SOLD YO: Chemetco
3200 S. St Lows St
Chicago, IL 60623

ALLOY DESCRIPTION NETLBS PRICE AMOUNT

g722 2000 SERIES 34,668 $0.25200 $8,736.34
TOTALDUE: - $8,736.34

TERMS  NET 30 DAYS /k

. COMMENTS: - PLEASE REEMIT TO:
PROVISIONAL BILLING . OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, IL 60675-2359

APPROVED BY: _%J

I TOTAL P.B84

OLIN-CHEMETCO_1462



printed 06701/20T1 11:04AM by Luttié.Boarmanp. 246/361T

OCT-82-1996 11:21 FROM OLIN ACCOUNTING [INDPLS TQ

FEINARNCIAL - P.81

TNDIANAPOLIS, INDIANA
INVOICE® (960922 INVOICE DATE
CUSTOMER # ¢ §{545.° SHIPPED DATE ~ 9/26/96
BoLs 816 PACKING UST 3336
CONTRACT®  7917.010 '
soLpyo:  Chemetco L 65
3200 S. St. Louis St 7% 3
Chicago, L 60823
ALLOY DESCRIPTION NET L8S PRICE AMOUNT
8722 2000 SERIES 11,576, $0.25200 $2,917.15
8722 600D SERIES 22,908 $0.25200 $5,772.82
TOTAL DUE: $8,680.97
TERNS  NET 30 DAYS / K
© COMMENTS: PLEASE REMIT TO:
PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359

APPROVED w:_%\./

®

CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1463



printed 06/01/2011 11:04AM by Luttie.Boarman p. 247/361

OCT-82-1996 11:21 FROM  OLIN ACCOUNTING INDPLS 70 FINANCIAL P.&2

o7\

VLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

MNVOICE # 9609,

CUSTOMER # (515450

BOLY 813
CONTRACTE®  7917.040

INVOICE DATE (572598
SHIPPED DATE  9725/96
PACKING LIST 3334

——

soLoTD:  Chemetoo 76 Z OS2
3200 S. St Louis St
Chicago, IL 60623
ALLCY DESCRIPTION NET LES PRICE . AMOUNT
e i i _ o —————
8722 6000 SERIES 34,464 $0.25200 3$8,684.93 _
TOTAL DUE: . 3868493

TERMS  NET 30 DAYS

COMMENTS:
PROVISIONAL BILLING

APPROVED BY: %’IJ

PLEASE REMIT TO:

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1464



printed 06/01_/2011 11:04AM by Luttie.Boarman p. 248/361

DCT-21-1996 14:51 FRON  OLIN ACCOUNTING INDALS T0 FINANCIAL  P.@7
INDIANAPOLIS, INDIANA, '
INVOICE # ( 931013? INVOICE DATE (~ 73110196
CUSTOMER # <5154 SHIPPEDDATE  10/10/96
. BOLs CYY) PACKING UST 3373
CONTRACT®  7817.010 :
SOLDTO:  Chemelco 7 591’ e
3200 5. St. Louls St
Chicago, IL 60623
ALLOY DESCRIPTION ' _ NET LBS PRICE AMOUNT
8722 2000 SERIES 34,432 $0.26000 $8,952.32
TOTAL DUE: $8,952.32

TERMS  NET 30 DAYS '

/K

COMMENTS: . PLEASE REMIT TO:
PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS
P.0O. BOX 92359

, CHICAGO, IL 60675-2359
Y . i1/ |

OLIN-CHEMETCO 1465



printed 06/01/2011 11:04AM by Luttie.Boarman p. 249/361

OCT-21-1996 14:52 FROM  OLIN ACCOUNTING INDPLS ™

o

7N

@ Q_FLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE DATE  <10/7/96.

SHIPPED DATE  10/7/96
PACKING LIST 3369

% fos7

mvoicer 961
CUSTOMER # ( $1545
BOS 837
CONTRACTS  T917.010

FINANCIAL  P.e8

SOLD TO: Chemetoo
3200 S. St Louis St.
Chicago, IL 80623
ALLOY. DESCRIPTION NET LBS PRICE AMOUNT
8722 3000 SERIES 33,550 $0.26000 $8.723.00
TOTAL DUE: $8,723.00
! TERMS  NET 30 DAYS / K
COMMENTS;: PLEASE REMIT TO:
PROVISIONAL BILLING

P.0. BOX 92359

wonoreosr AN

OLIN BRASS - INDIANAPOLIS

CHICAGO, (L 608752359

OLIN-CHEMETCO_1466



prints

-

d 06/01/2011 11:04AM by Luttie.Boarman p. 250/361

OCT-25-1996 11:18 FROM  OLIN ACCOUNTING INDFLS 10 FINGNCIAL  P.B4
QA LIN BRASS - INDIANAPOLIS
* INDIANAPOLIS, INDIANA
INVOICE # };{ﬁg INVOICEDATE  (QI15/96
CUSTOMER ¢~ 51545. SHIPPED DATE  10/15/06
BOL® 845 PACKING LIST 3382
CONTRACTE  7917.010
T . f'l o e L e
SOLDTO:  Chemetco 76 2SS/
3200 S. St Louis St.
Chicago, IL 50623
ALLOY DESCRIPTION NETLES PrRICE AMOUNT
8722 3000 SERIES 34,812 $0.26000 $9,077.12
TOTAL DUE: $9,077.12
TERMS  NET 30 DAYS /
COMMENTS: PLEASE REMIT TO:
PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS

P.O. BOX 82359
CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1467



printed 06/01/2011 11:04AM by Luttie.Boarman p. 251/361

OCT-25-1986 §1:18 FROM OLIN ACCOUNTING INDPLS TO

_INDIANAPOLIS INDIANA

FINANCIAL P.01

mvoices C gs1019) INVOICE DATE  (JQuE8D
CUSTOMER # 57545 -~ SHIPPED DATE  10/16/98
BOLS 847 PACKONG UIST 3387
. CONTRACT®  7917.010
soLnTo:  Chemetco-... 7¢ SLos g
3200 S. St Lowis St &/
Chicago,-IL 80623
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
—
8722 2000 SERIES 33,224 $0.26000 $8,638.24
TOTAL DUE: _ $8,638.24
TERMS  NET 30 DAYS /7&
COMMENTS: PLEASE REMIT TO;
PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS
P.O. BOX 92358
CHICAGO, IL §0675-2359

arenoumey,__ ATy

OLIN-CHEMETCO_1468



printed 06/01/2011 11:04AM by Luttie.Boarman p. 252/361 - ey e e e

OCT-25-1996 14:33 FROM  OLIN RCCOUNTING INDPLS T - . FINANCIAL P.84

I\

VLIN BRASS - INDIANAPOLIS:

INDIANAPOLIS, INDIANA
INVOICE® (961026 nvoice DATE (026
customer# (51545 | SHIPPED DATE  10/23/96
BOLY 861 _ 'PACKINGLIST 2400

CONTRACT?  T7917.010 .

ot e e Poswr

3200 S. St Louis St
Chicago, (I 60623

ALLOY DESCRIPTION NET LBS PRICE AMOUNT
—— -
8722 3000 SERIES 13,862 $0.26000 . $3.5604.12
B722 2000 SERIES 21,946 $0.26000 $5,705.96
. TOTAL DUE: - $9,310.08
TERMS NET 30 DAYS ' / K
COMMENTS: PLEASE REMIT T0:
PROVISIONAL BILUNG OLIN BRASS - INDIANAPOLIS
P.0. BOX 82359
APPROVED BY., CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1469



printed 06/01/2011 11:04AM by Luttie.Boarman p. 253/361

OCT-29-1996 14:33 FROM  OLIN RCCOUNTING INDPLS TO

I\

VLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

FINANCIAL P.25

INVOICES (961028 - INVOICE DATE @
CUSTOMER %="515645° SHIPPED DATE  10/22/9%6
goLr - 658 PACKING LIST 3396
CONTRACTS  7917.010
sOWTO:  Chemetco O
3200 8. St Louis St J¢ ﬂos-y
Chicago, L 60623
" ALLOY DESCRIPTION _NETLBS PRICE AMOUNT
8722 6000 SERIES 33,812 $0.26000 $8,791.12
. TOTAL DUE: $8,791.12
. TERMS NET 30 DAYS / >\
COMMENTS: PLEASE REMIT YO:
PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359

CHICAGO, L 506752359

OLIN-CHEMETCO_1470



printed 06/01/2011 11:04AM by Luttie.Boarman p. 254/361

.
H
1

OCT-25=1996 14:32 FROM OLIN RCCOUNTING INDPLS

&

QA LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # 961
CusTOMER #( 5154
|OLY 862
CONTRACTR®  7917.010

SOLD TO: Chemetoo
3200 S. St. Louis St
Chicago, IL 60623

FINANCIAL P.8&2

INVOICE DATE ng’@) '

SHIPPED DATE
PACKING LIST

10/24/9%6
2401

54 ﬁ.’o(‘ )

ALLOY DESCRIPTION PRICE AMOUNT
8722 3000 SERIES $0.26000 $8,835.32
TOTAL DUE: $8,835.32

TERNS NET 30 DAYS

COMMENTS:
PROVISIONAL BILLING

APPROVED BY:

PLEASE REMIT TO: / X

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, IL 80675-2359

OLIN-CHEMETCO_1471



printed 06/01/2011 11:04AM by Luttie.Boarman p. 255/361

OCT-25-1956 14:33 FROM  OLIN ACCOUNTING INDPLS TO

"W A
VLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # - INVOICE DATE
CUSTOMER SHIPPED DATE 10735/96

BOLE - B63 PACIING LUST 3403
CONTRACTS 7817.010

FINARNC AL P.o?

somro; - Chetmetoo . fég‘abj‘;—_h

3200 S. St Louss St.
Chicago, 1L 60623

ALLOY DESCRIPTION NET LBS PRICE AMOUNT
naS— — v R S —
8722 6000 SERIES ‘ 20,304 $0.26000 $7.619.04
8722 2000 SERIES ' 6930 $0.26000 $1,601.80
. TOTAL DUE: $9,420.84

TERMS NET 30 DAYS

COMMENTS:
PROVISIONAL BILLING

APPROVED MM

PLEASE REMIT TO: / X

OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359
CHICAGO, IL 60675-2359

TOTAL P.@7

OLIN-CHEMETCO _1472



printee-06401/2011-11.04AM Bydaiittic B p-256/364

@R _FLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE # 8611 INVOICE DATE ( 11:1@_
CUSTOMER #5154 SHIPPED DATE  {1/1/96
BOL# 850 : PACKING LIST 3408
CONTRACT#  7917.010 :
SoLDTO:  Chemetco : %{ /< OSDD

3200 S. St Louis St
Chicago, IL 60623

ALLOY DESCRIPTION . NET LBS PRICE AMOUNT
8722 2000 SERIES 8,288 $0.26000 $2,154.88
8722 6000 SERIES 24 810 $0.26000 $6,450.60
. TOTAL DUE: $8,605.48
TERMS NET 30 DAYS : / k
COMMENTS: PLEASE REMIT TO:
PROVISIONAL BILLING OUIN BRASS - INDIANAPOLIS

2 5_%7__2 J P.0. BOX 92359
APFROVED BY: CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1473



printed 06/01/2011 11:04AM by Luttie.Boarman p. 257/361

V a N

& |
@/ _FLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # \___E!/;:_—\‘lﬂ‘)
CUSTOMER n@
BOL# 856

CONTRACT#  7917.010

SOLD TO: Chemetco

3200 8, 8t Louis St.

Chicago, IL 60623

INVOICE DATE ¢~ 11/5/85 )

SHIPPED DATE
PACKING LIST

6
3418

TER aso”

ALLOY DESCRIPTION PRICE AMOUNT
8722 2000 SERIES . $0.26000 $9,135.40

. TERMS NET 30 DAYS
COMMENTS:
PROVISIONAL BILLING

AFPPROVED BY':

TOTAL DUE: $9,136.40

PLEASE REMIT TO: / K

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1474



printed 06/01/2011 11:04AM by Luttie.Boarman p. 258/361

4\

@R _F LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # @
CUSTOMER # §1545—"

BOL# 854
CONTRACT#  7917.010

SOLD TO: Chemetco

3200 S. St. Louis St.

Chicago, IL 60523

INVOICE DATE
SHIPPED DATE 1415796

PACKING LIST 3417

g é/{aﬂf’f’

ALLOY DESCRIPTION NETLBS PRICE AMOUNTY
8722 3000 SERIES 15,112 $0.26000 £3,929.12
8722 2000 SERIES 17,132 $0.26000 $4,454.32

TOTAL DUE: $8,383.44

TERMS NET 30 DAYS

COMMENTS:
PROVISIONAL BILLING

APPROVED 8Y: éiﬁi ] I -

PLEASE REMIT TO:

/A

OLIN BRASS - INDIANAPOLIS

P.0. BOX 82359

CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1475



printed 06/01/2011 11:04AM by Luttie.Boarman p. 259/361

N
() LIN BRA

INDIANAPOLIS, INDIA

SS - INDIANAPOLIS

INVOICE DATE (" 11/7/3

SHIPPED DATE T177/96

BOL# PACKING LIST 3424 .
CONTRACT# .‘._-','-‘,;J
SOLD TO
16400 South Lanthrop P
Harvey, [L 60428 JE @57
ALLOY DESCRIPTION NETLBS PRICE AMOUNT
8722 6000 SERIES 12,682 $0.26000 $3,297.32
8722 3000 SERIES 18,368 $0.26000 $4,775.68
. TOTAL DUE: '$8,073.00
TERMS NET 30 DAYS / ﬁ
COMMENTS: PLEASE REMIT TO:
PROVISIONAL BILLING

APPROVED aw_mj

OLIN BRASS - INDIANAPOLIS

P.D. BOX 92359

CHICAGD, IL 60675-235%

OLIN-CHEMETCO 1476



printed 06/01/2011_11:04AM by L uttie.Boarman p. 260/361

DEC-03-1996 1@:@2 FROM OLIN RCCOUNTING [NDFLS TO

__al——

..I\

WO AN RRASS - INDIANAPOLI!
¥ -

INDIANAPOLIS, INDIANA
Ty

INVOICE # 96
cusronem%fs?g '

BOLY 882
CONTRACT#  7917.010

soLoT0: - Chemeico

—r

E1N APANL RALIVLT PN P s Fa Vaa P e S

T ooy
INVOICE DATE w
172795

SHIPPED DATE
PACKING LIST 3452

FINANCIAL P.ea

S

)]

Gl osTE

Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE _ AMOUNT
8722 2000 SERIES 32,136 $0.24750 " $7.953.66

. TERMS NET 30 DAYS

CONMMENTS:
PROVISIONAL BILLING

APPROVED BY: @25 I

TOTAL DUE: $7,953.65

PLEASE REMIT TO: / K

OLIN BRASS -INDIANAPOLIS
P.0. BOX 92359
CRICAGO, IL 860675-2359

OLIN-CHEMETCO_1477



printg

d 06/01/2011 11:04AM by Luttie.Boarmerp—26+361 ===

DEC-83-1956 1@:@92 FROM OLIN ACCONTING [NDPLS ™

VA
QF LIN BRASS

INDIANAPOLIS, INDIANA

T

INVOICE #
CUSTOMER 315/4§/’

‘BOLSY 280

= www

CONTRACTR®  7917.010

FINRNCIRL P.@S

BRASS - INDIANAPOLIS

INVOICE DATE 1/25/96
SHIPPED DATE ™ 11/35/98
PACNIMG LIST 3450

FAWT RN NS Nl WF §

sooTo:  Chemetoo %/(\/ FES 087y
16400 South Lanthrop e=T7
" Harvey, IL 60426
ALLOY DESCRIPTION NETLBS PRICE AMOUNT
"
8722 3000 SERIES 11,970 $0.24750 $2,962.58
8722 6000 SERIES 21624 . $0.24750 $5,351.94
TOTAL DUE: $8,314.52
TERMS NET 30 DAYS /)K
COMMENTS: ‘ PLEASE REMIT TO:
PROVISIONAL BILLING OLIN BRASS - INDIANAPOLIS
oy ;5& / P.O. BOX 92359
APPROVED BY: CHICAGO, IL 60675-2359

TOTAL P.@9

OLIN-CHEMETCO 1478



printed 06/01/2011 11:04AM by Luttie.Boarman p. 262/361 o memm e -

A

@ LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # (96120
CUSTOMER #-~51545.
BOL# 886
CONTRACT# VERBAL

sopvo:  Chemetco
16400 South Lanthrop .
Harvey, IL 60426

INVOICE DAT! 1244108
SHIPPED DATE™  12/4/96

'PACKING LIST 3454

?é;”( oSy

ALLOY DESCRIPTION HET LBS PRICE ANOUNT
8722 2000 SERIES 35208 $0.28000 $9,868.24
$9,868.24

. TERMS NET 30 DAYS
COMMENTS:
PROVISIONAL BILLING

APPROVED BY:;, a j

TOTAL DUE:

PLEASE REMIT TO:

-'OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1479



printed 06/01/2011 11:04AM by Luttie.Boarman p. 263/361

A

@N\_F/ LIN BRASS - INDIANAPOLIS

INDIANAPOLIES, INDIANA

INVOICE # @rzo;\ ! INVOICE DATE - (7204195 -
CUSTOMER # @1’;4;:5 SHIPPED DATE 127416
BOL¥ 885 PACKING LIST 3455
CONTRACTY  VERBAL '

soLpto:  Chemetco : 9 P
18400 South Lanthrop ' 6F 05D

Harvey, IL 60426

ALLOY " DESCRIPTION NET LES PRICE AMOUNT
8722 3000 SERIES . 33,564 $0.28000 $9,397.92
TOTAL DUE: $9,397.92

- /x

. TERMS NET 30 DAYS

COMMENTS: PLEASE REMIT TO:

PROVISIONAL BILLING . . - OLIN BRASS - INDIANAPOLIS
P.0, BOX 92359

APFPROVED BY:, _ CHICAGDO, IL 60675-2359

OLIN-CHEMETCO 1480



printed 06/01/2011 11:04AM by Luttie.Boarman p. 264/361

DEC-26-1996 13:06 FROM  OLIN ACCOLNTING INDPLS TO . FIM@IF} P.B4

YA e
VLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

invoices (961207 INVOICE DATEC 12111196

CUSTOMER # 2= ¢ 5—;{;‘ SHIPPED DATE  12/11/38
oL PACKING LIST 3471

CONTRACTR VERBAL -57/3

? . .
SOLb TO: %&W—M fgr%ﬂb’b}/
840 Deltway Ave.  Jeuten 4. o
Cincinnati, OH 45229 S /g: 5

QJ
ALLOY DESCRIPTION ‘ NET LBS PRICE AMOUNT
8722 2000 SERIES : o 5728 $0.29250 $1,674.86
8722 8000 SERIES o 15,764 $0.29250 ’ $4.610.97
. ' TOTALOUE: . $6,285.83
TERMS NET 30 DAYS ' / K
COMMENTS: PLEASE REMT TO: ‘
PROVISIONAL BILLING - OLIN BRASS - INDIANAPOLIS
. % ) ' , P.0. BOX 92359

APPROVED BY: CHICAGD, IL 60675-2359

OLIN-CHEMETCO_1481



printg

d 06/01/2011 11:04AM by Luttie.Boarman p. 265/361
DEC-26-1956 13:86

o 7>

FROM  OLIN ACCOUNTING INDPLS

QF/LIN BRASS - INDIANAPOLIS

TO S FINANCTAL

P.83

INDIANAPOLIS, INDIANA
wvoice# C pp12 | . NvoicE DATE (1211296~
CUSTOMER & g‘ A SHIPPEDDATE  12/12/96
. BOL# 899 ’ PACKING LIST 3472
CONTRACT# VERBAL ,,[
SOLD TO: WWW ?é 405_2)(-/
840 Deliway Ave. -
Cincinnati, OH 45229 (sl
Lsfsr
AlLOY DESCRIPTION hd NET LBS PRICE AMOUNT
R L e
8722 3000 SERIES 34,254 $0.29250 $10.019.30
TOTAL OUE: $10,019.30
. TERMS NET 30 DAYS / 7\
COMMENTS: PLEASE REMIT TO:
PROVISIONAL BILLING, OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359

APPROVED an

CHICAGO, IL 60675-2359

TOoTAL P.B5

OLIN-CHEMETCO_1482



printeg 06/01/2011 11:04AM by Luttie.Boarman p. 266/361

JAN-B2-1997 @8:16 FROM OLIN ARCCOUNTING INDPLS . TO FINANCIAL P11

.’_\ N

QA LIN BRASS - INDIANAPOLIS &
INDIANAPOLIS, INDIANA | | '\m,,,../
INVOICE®  ( 9612&1/" INVOICE DATE @’

CUSTOMER 8 51545 SHIPPED DATE .  12/19/96
BOL% 200 PACKING LIST 3488
CONTRACT®  VERBAL '
SOLD TO: Chehdw 7 é«% J’S?);
16400 South Larthrop - '

Harvey, IL 60426

ALLOY DESCRIPTION NET LBS PRICE ' AMOUNT
L R I — Al —
8722 3000 SERIES 34,388 $0.29250 $10.058.49
TOTAL DUE: $10,058.49

. TERMS NET 30 DAYS ap's

COMMENTS: ) - PLEASE REMIT TO:
PROVISIONAL BILLING ' OLIN BRASS - INDIANAPOLIS

P.0. BOX 92359
APPROVED BY: %;yf 4, % CHICAGO, IL 60675-2353

OLIN-CHEMETCO 1483



printed 06/01/2011 11:04AM by Luttie.Boarman p. 267/361

JeN-B2-1997 @9:16 FROM OLIN RCCOUNTING INDPLS TO FINANCTAL P.12

f.\ V1IN BRASS - INDIANAPOLIS

iy e e v« A s WA

INDIANAPOLIS, INDIANA
. ?-"‘—'-—)
INVOICE # 96 . INVOICE DATE  ~12/18/86 -
CUSTOMERF ST545 SHIPPED DATE 12718196
BOLS 888 PACKING LIST 3481
CONTRACT? VERBAL '
SOLDTO:  Chemetco ' Y RS0
16400 South Lanthrop ! P )

Harvey, IL 80426

ALLOY DESCRIPTION: : NET LBS PRICE AMOUNT
—
8722 2000 SERIES 32,486 $0.29250 .
TOTAL DUE: $9,502.16

. TERMS * NET 30 DAYS

AN,
COMMENTS: :  PLEASE REMIY TO: ™~
FROVISIONAL BILLING

OLIN BRASS - INDIANAPOLIS
S m.) . P.O. BOX 92359
APPROVED BY: CHICAGO, IL 60675-2359

OLIN-CHEMETCO 1484



printe

d 06/01/2011 11:04AM by Luttie.Boarman p. 268/361

INDIANAPOLIS, INDIANA
INVOICE # %sj__g;a )
CUSTOMER # ,
BOLY $05

CONTRACT#  VERBAL

soLoTO:  Chemelco

JAN-@3-1997 11:@3 FROM  OLIN ACCOUNTING INDPLS TO

A

FINANCTAL F.@2

@ R LIN BRASS - INDIANAPOLIS

INVOICE DATE @
SHIPPED DATE 796

PACKING LIST 3492

;; 6 c;{ 0-579/ p"‘“ o

. TERMS NET 30 DAYS

COMMENTS:
PROVISIONAL BILLING

APPROVED EY:,

16400 South Lanthrop 7
Harvey, IL 60426 \ oL
ALLOY DESTRIFTION WNET 183 PRICE AROUNY
L N _
8722 2000 SERIES 13, $0.20250 $9.758.39
" TOTALDUE: - $9,758.38

PLEASE REMIT TO: A<
OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359

CHICAGO, IL 60875-2358

TOTAL P.E2

OLIN-CHEMETCQO_1485



printed 06/01/2011 11:04AM-by Luttie.Boarman p. 269/361

JAN-28-1997 18:30 FROM  OLIN RCCOUNTING 1hmpLs TO FINANCIAL  P.03 |
VLIN BRASS - ]NDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE 8 870114 > _ INVOICE DATE o1r27l_\gp)
» 5

CUSTOMER 545 SHIPPED DATE Q1721797
BOLY 924 PACKING LIST 3514
CONTRACT® VERBAL
S0LDTO: Chemelco
. 16400 South Lanthrop : 77 K o575
Harvey, IL 60426 '
ALLOY DESCRIPTION NETLBS PRICE AMOUNT
S —————— — i
8722 2000 SERIES FURNACE SCREENINGS . 32,310 $0.37500 $12,116.25

TOTAL DUE: $42,116.25

. TERMS NET 30 DAYS ‘ / '
COMMENTS: PLEASE REWAY TO: \’K
W\./ OLIN BRASS - INDIANAPOLIS
. P.0, BOX 92359
APPROVED BY:

CHICAGO, |L 60675-2359

il

| L]

OLIN-CHEMETCO_1486




printed 06/01/2011 11:04AM by Luttie.Boarman p. 270/361

JAN-26-1997 18:29 FROM OLIN ACCOUNTING INDPLS TO

FINANCIAL P.81

& W
@® Q\FLIN BRASS - INDIANAPOLIS
INDIANAPOLIS, INDIANA
PVOIGE # /s;‘:? ivorce oaTe C_01/27/87 -
cusrousaﬁ&au‘) SHIPPEDDATE  D1/22/57
BoLY 931 PACKING LIST 3521
CONTRACT# VERBAL ’ ’ '
—_—
_ 9740578
sOLDTO: Chemstoo .
16400 South Lanthrop
Harvay, IL 80426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
A — i
8722 3000 SERIES FURNACE SCREENINGS 35.044 $0.37500 $13,141.50
TOTAL DUE: $13,141.50

. TERMS NET 30 DAYS
COMMENTS:

PLEASE REMITTO: / K

OLIN BRASS ~INDIANAPOLIS
P.O. BOX 92359
CHICAGDO, IL 60675-2359

OLIN-CHEMETCO_1487




printed 06/01/2011 11:04AM by Luttie.Boarman p. 271/361

JAN-31-1997 13:35 FROM

o 7>

OLIN ACCOUNTING INDPLS

QW LIN BRASS - INDIANAPOLIS

TO FINANCIAL

P.a2

INDIANAPOLIS, INDIANA L
INVOICE# (~ S70119_ {NVOICE DATE @ Lo
CUSTOMER %1545 ‘ SHIPPED DATE 397
BOLS e PACKING LIST 3527 : :
CONTRACT®  VERBAL

SOLDTO:  Chemetoo 7
16400 South Lanthrop JHos; 4
Harvey, IL 60426 ‘
ALLOY DESCRIPTION . NETLBS PRICE AWOUNT
————— . A
8722 3000 SERIES FURNACE SCREENINGS 34,034 $0.37500 $12,762.75
TOTAL DUE: - $12,762.75 .
. TERMS NET 30 DAYS / 7\
COMMENTS: PLEASE REMIT TO:
: ' OLIN BRASS - INDIANAPOLIS
P.0. BOX 82359
APPROVED BY:

CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1488




printed 06/01/2011 11:04AM by Luttie.Boarman p. 272/361

JAN-31-1997 13:35 FROM  OLIN ACCOUNTING INDPLS TO FINGNCIAL  P.B3
a _,l\ L
w QFLIN BRASS - INDIANAPOLIS :

INDIANAPOLIS, INDPIANA
INVOICES (" 970120_ INvOICE paTe ( 01307
. CUSTOMER K_51545 _J SNIPPED DATE 01724197
BOLA 639 PACKING LIST 3528
CONTRACT# VERBAL )
sODTO:  Chemetoo 774 os7E
16400 South Lanthrop
Harvey, IL €0428
ALLOY DESCRIPTION NET LBS PRICE ANOUNY
A _ R el —.
0928  TIN SKIMMINGS 41,498 $1.50000 $62,247.00" -
TOTAL DUE: $62,247.00
. TERMS NET 30 DAYS / )\
COMMENTS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
y W P.0. BOX 92359
APPROVEDBY. _— ¥ — CHICAGO, L 60675-2359

TOTAL P.23

OLIN-CHEMETCO_1489




printed 06/01/2011 11:04AM by Luttie.Boarman p. 273/361

FEB-84-1597 11:26 FROM OLIN AOQOOUNTING [NDPLS TO

A

FINANCIAL P.ez’

® N LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # @
CUSTOMER #C_St545_~

BOLS 944
CONTRACTS  VERBAL

wocenare 2427

SHIPPED DATE  01/29/97
PACKING LIST 3535

soLpTo: Chemetco -
18400 South Lanthrop AS e’ 3
Harvey, iL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
L T — —

8722 6000 SERIES FURNACE SKIMMINGS 9,096 $0.37500 $3,411.00
8722 . 3000 SERIES FURNACE SKIMMINGS 17298  $0.37500 $6,485.00
TOTAL DUE: $9,897.00

TERMS NET 30 DAYS
COMMENTS:

APPROVED BY; E é

/
PLEASE REMIT TO: K

OLIN BRASS - INDIANAPOLIS
P.0. BOX 52359
CHICAGO, IL 60675-2359

TOTAL P.@2

OLIN-CHEMETCO_1490




printed 06/01/2011 11:04AM by Luttie.Boarman p. 274/361

_ FE—ZO—IBB? 189:14 FROM  OLIN ACCOUNTING INDPLS TO FINAMCIAL  P.22
Q ,' LIN BRASS - INDIANAPOLIS
INDIANAPOLIS, INDIANA
INVOICE # %_;;3@_(‘ INVOICE DATE ('mg?/‘ !
CUSTOMER# (51545 SHIPPED DATE  02/11/97
BOL# 76 PACKING LIST 3566
CONTRACT?  VERBAL
soLpTo:  Chemetoo g 7.2 a2
16400 South Lanthrop e
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE . AMOUNT
R e i — E—— ——
8722 6000 SERIES FURNACE SKIMMINGS 2,528 $0.37500 | $848.00
B722 3000 SERIES FURNACE SKIMMINGS 31,168 $0,37500 ' " $11,684.25
. TOTAL DUE: $12,63226
TERMS  NET 30 DAYS /S«
COMMENTS: PLEASE REMIT TO: )
, : OLIN BRASS - INDIANAPOLIS
: ; P.0. 52359
movmm_%\-/ 0.60X

CHICAGO, IL. 60675-2359

HE S -

OLIN-CHEMETCO 1491



printed 06/01/2011 11:04AM by Luttie.Boarman p. 275/361

FEB-24-1997 13:85 FROM OLIN ACCOUNTING INDPLS T0 FINANCIAL P.e3

Y A |
v QA LIN BRASS - INDIANAPOLIS
JAN

INDIANAPOLIS, INDIANA

/" ] T
INVOICE® (870211 . INVOICEDAYE { 27211
CUSTOMER # ( 51545 SHIPPED DATE" — 02/19/87
sow 877 . PACKING LIST 3574
CONTRACT®  VERBAL 5 .
- P78 o570
SOLDTO: Chemetoo
16400 South Lanthrop
Harvey, It 60426
ALLOY DESCRIPTION NET LBS PRICE . AMOUNT
M R S
8722 3000 SERIES FURNACE SKIMMINGS . 34,760 $0.42500 $14,773.00
| TOTAL DUE: $14,773.00
. " TERMS NET 3§ DAYS r/ ¥
I COMMENTS: PLEASE REMIT TO; BN

OLIN BRASS - INDIANAPOLIS

! _M) P.0. BOX 62289 :
' APPROVEDBY: CHICAGO, IL 608752359

Yliginen

OLIN-CHEMETCO 1492



printed 06/01/2011 11:04AM by Luttie.Boarman p. 276/361

NANCTAL P.82
FEB-27-1997 15:86 FROM OLIN ACCOUNTING INDPLS TO FI

VA

¢ QA LIN BRASS - INDIANAPOLIS

 INDJIANAPOLIS, INDIANA _ -
INVOICE /s’_\) _ INVOICE DATE
CUSTOMER # £ S1546- SHIPPED DATE 187
BOW 984 PACKING UST 3583
CONTRACTR VERBAL S
' . 2
sowbTo:  Chemetco ' f 7 50;57 -~
16400 South Lanthrop
Harvey. IL 60426
ALLOY DESCRIPTION NET LBS PRICE _ AMOUNT
s Ak
8722 2000 SERIES FURNACE SKIMMINGS 34,336 $0.42500 - §14,592.80
TOYAL DUE: $14,592.80

. TERMS NET 30 DAYS / K

COMMENTS: ' PLEASE REMITTO:
i OLIN BRASS - INDIANAPOLIS
_Mj P.0. BOX 92359
APPROVED BY. CHICAGO, L 60575-2359
5;._51_:'. 1’-§ L

OLIN-CHEMETCO_1493
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FEB-27-1997 15:82 FROM  OLIN ACCOLNTING INIPLS TO FINRNCIAL ~ P.@3

’ A\
® N LN BRASS- INDIANAPOLIS

INDIANAPOQOLIS, INDIANA
wvoicee  (arozig INVOICE DATE  (U3/28/52°
cus'romenué_%sg:’( SHIPPED DATE  02/20/97
BOLN 78 PACKINGLIST 3578
CONTRACT? VERBAL .
soLpTO:  Chemero G 705 056
16400 South Lanthrop I
Harvey, IL 60426
ALLOY DESCRIPTION ' NET LBS PRICE . AMOUNT
— o S -
8722 3000 SERIES FURNACE SKIMMINGS 35,384 $0.42500 315,038.20
TOTAL DUE: $15,030.20

. TERMS NET 30 DAYS - /)Z

- COMMENTS: PLEASERENTTO:
' OLIN BRASS - INDIANAPOLIS

P.0. BOX 92359 :

APPROVED BY: ) ‘

CHICAGO, IL 606752359

i

TOTAL P.@3

OLIN-CHEMETCO 14954
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MAR-84-1997 13:89 FROM  OLIN ACCOLNTING INDPLS

' A

QS LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE 8 (” )
CUSTOMER#-§1545 _J

e

BOLS 842
CONTRACT# VERBAL

TD FINRNCIAL P.25 .

T
Q2/25/67 .
NVOICE DATE  ~o3Raror L22

SHIPPED DATE  02/27/87
PACKING LIST 3593

$OLDTD; Chemetoo /’F’ S
16400 South Lanthrop 7 o o
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
e ih—— C
8722 3000 SERIES FURNACE SKIMMINGS 34,762 $0.42500 $14,766.60
TOTAL DUE: $14,788.60
. TERMS NET 30 DAYE / X
COMMENTS: PLEASE REMIT TO:
' OLIN BRASS - INDIANAPOLIS.
W}’U P.0. BOX 92359
APPROVED BY; .

CHICAGO, IL 605676-2359

TOTAL P.B6

OLIN-CHEMETCO_1495
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MAR-11-1997 15:34 FROM  OLIN ACCOLNTING IMDPLS  TO FINMCIAL  P.@2

A

@ N\ _FLIN BRASS- INDIANAPOLIS

INDIANAPOLIS, INDIANA
. - Y ) -
INVOICE # @/ INVOLCE DATE @;@
CUSTOMER® (1545 SHIPPED DATE  03/03/97
BOLH 994 PACKING LIST 3598
CONTRACTZ VERBAL ( ] ‘;
. i KR ¥
SOLD 7O Chematico
16400 South Lanthrop Z O
Harvey, IL 60426 / 7C’ Clsz’/
ALLOY DESCRIPTION NET LBS PRICE AMOUNT'
L Mhahd S — — . —
8722 3000 SERIES FURNACE SKIMMINGS 34,884 $0.42500 $14,829.85
TOTAL DUE: $14,829.9% ‘
. TERMS NET 30 DAYS
COMMENTS: PLEASE REMIT TO; N
N OLIN BRASS - INDIANAPOLIS
vep BY- %) > P.0. BOX 92350
—_— : CHICAGO, IL £08756-2359

OLIN-CHEMETCO_1496




printed 06/01/2011 11:04AM by Luttie.Boarman p. 280/361

MAR-11-1997 15:34 FROM  OLIN AOCOW INDPLS T0 FINGNCIAL  P.@3
- A W
INDIANAPOLIS, INDIANA
INVOICE S Co70303 ) INVOICE BATE (Tar10/7
CUSTOMER < 64545~ SHIPPED DATE 03704197
BOLY 998 PACKING LISY 3800
CONTRACT®  VERBAL
’ - .
sotoTo:  Chemetoo 270 648 p—
16400 South Lanthrop
Harvey, IL. 60426
ALLOY DESCRIPTION NETLBS PRICE . AMOUNT
e — ———— T ——
8722 2000 SERIES FURNACE SKIMMINGS 34,424 $0.42500 $14,630.20
TOTAL DUE: $14,630.20

@ 30 DAYS
COMMENTS:

P 11,

PLEASE REMIT TO: o
OLIN BRASS - INDIANAPOLIS

P.O. BOX 92359
CHICAGO, [L. 80675-2358

OLIN-CHEMETCO 1497
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MAR-11-1997 {S5:35 FROM OLIN ROCCOLNTING INDPLS T0 FINANCIAL P.24

4N

@ Q FLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE # Q304 - INVOICE DATE (~03H0/97.
CUSTOMER # 545 _ 7 SHIPPED DAYE  03/06/97
BOLS 1000 PACIING LIST 3604
CONTRACT®  VERBAL
sOLDTO: Chemeteo = % 3
18400 South Lanthrop 7 /(0503
Harvey, |L 80426
ALLOY DESCRIPTION NETLBS PRICE _AMOUNT
St bt M ————A—— ———
8722 6000 SERIES FURNACE SKIMMINGS 33,888 $0.42500 $14,402.40
TOTAL DUE: ‘ $14,402.40

. TERMS NET 30 DAYS
COMMENTS:

PLEASE REMIT TO: / K .

OUIN BRASS - INDIANAPOLIS
P.0. BOX 52359
CHICAGO, IL 60676-2359

OLIN-CHEMETCO 1498
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-
A

INDIANAPOLIS, INDIANA
INVOICE »
CUSTOMER
80Ls 1001

CONTRACT# VERBAL

SOLD TO: Chemetoo

MAR-11-1997 15:35 FROM CLIN ACCOUNTING INDPLS

@ QF/LIN BRASS- INDIANAPOLIS

INVOICEDATE
SHIPPED DATE
PACKING LISY

FINGRNCIAL  P.GS

o
3/G8/97
3605

f‘ 7 a_/_} . 053’/

; 18400 South Lanthrop
: Harvey, IL, 80426
ALLOY DESCRIPTION PRICE AMOUNT
A ——— A — R e
822 2000 SERE!S FURNACE SKIMMINGS $0.42500 $15,025.70
TOTAL DUE: $15,029.70

. TERMS NET 30 DAYS
COMMENTS:

mmm__mj

PLEASE REMIT TO: / >\

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92358
CHICAGO, IL 60675-2259

; .

OLIN-CHEMETCO 1499
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 MAR-16-1997 16:17 FROM  OLIN RCCOUNTING INDALS TO FINANCIAL  P.OL
@ N\ LIN BRASS - INDIANAPOLIS
INDIANAPOLIS, INDIANA '
INVOICE # (’_ﬁ@ INVOICE DATE .~ (3/1287
CUSTOMER# cX1545._ SHIPPED DATE  03/13/97
BOLY 1008 PACKING LIST 3813
CONTRACTS® VERBAL
solpT:  Chemeloo
16400 South Lanthrop 970 0570
Hatvey, IL 60426 '
AlLoY DESCRIPTION NETLBS PRICE AMOUNT
8722 2000 SERIES FURNACE SKIMMINGS 33,088 $0.40000 $13,223.20
TOTAL DUE: $13,223.20
. TERMS NET 30 DAYS sy
. : X
COMMENTS: PLEASE REMIT TO: o
OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359
APPROVED B :M
¥ CHICAGO, IL 606752359 -

[y

L

<
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MAR-18~-1587 16:16 FROM OLIN ACCOUNTING INDPLS TO FINAHCIAL P.23

A\

@ N\ _FLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
wvoicE® (" ezomp VOICE DATE (~ 00/47/97
CUSTOMER &~ 515457 SHIPPED DATE  03/12/87
BOLS 1008 PACKING LIST 3512

_CONTRACT®  VERBAL

goLbTo:  Chemetco ' !

el
18400 South Lanthrop 7 ’f_/j osSoF
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRIGE ANOUNT
S -
8722 3000 SERIES FURNACE SKIMMINGS 33,868 £0.40000 $13.547.20
TOTAL DUE: 313.547.”
. TERMS NET 30 DAYS /\ /
- . Y. -
COMMENTS: PLEASE REMIT TO: R
- OLIN BRASS - INDIANAPOLIS
oy %m 2 P.0. BOX 52359
APPROVED Y. CHICAGO, IL 60675-2359

OLIN-CHEMETCO 1501
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@-26-199‘? 13:@5 FROM  OLIN RCCOUNTING INDPLS TO

I\

FINANCTAL P.03

N/ LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE®  _S70313.

— e

INVOIGE DATE (_ W)
SHIPPED DATE ~ 03T8/97

PACKING LIST 3615

SOLDTO; Chemelco ? /7»{: o8/ > —.
16400 South Lanthrop '
Harvey, IL 60428
ALLOY _DESORIP’“ON NET LBS PRICE AMOUNT
A — R — M ——
8722 2000 SERIES FURNACE SKIMMINGS 34,870 $0.40000 $13,748.00
TOTAL DUE: $13,748.00
TERMS NET 30 DAYS / .
COMMENTS: PLEASE REMIT TO: %
OLIN BRASS - INDIANAPOL!S
P.0. BOX 92359
B :.%J !
APPROVED BY. CHICAGO, IL 606752359

OLIN-CHEMETCO 1502



printed 06/Q1/2011 11:04AM by Luttie.Boarman p. 286/361

MRR-26-1997 13:06 FROM  OLIN RCCONTING INDFLS  TO FINANCIAL  P.DG

AN\

® N\ /LN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE® 979_1g INVOICE DATE @’
CUSTOMER#' (51545 ,/_ SHIPPED DATE  03/18/97
BOLY 1018 PACKING LIST 3518
CONTRACT®  VERBAL
sOLDYD: Chemetoo B e B
16400 South Lanthrop 77C oSty
Harvey, I 60428
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
o i S ————
8722 8000 SERIES FURNAGE SKIMMINGS 34,458 $0.40000 $13,783.20
TOTAL DUE: $13,783.20
. TERMS NET 30 DAYS . fo
COMMENTS: PLEASE REMIT TO: / V\
OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
APPROVED .-_@M
v CHICAGO, IL 60875-2359

OLIN-CHEMETCO 1503
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‘mpa-asdes? 13:@6 FROM  OLIN AOCOUNTING INDPLS TO FINANCTAL P.@?

I\

- ¥ W S
® W /LN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

e eee————

INVOICE # C’sr_pmz_
CUSTOMER # - BAzac 3

INVOICE DATE 02487 )

SLITARES AT ~ >
SORIrrFel WAID N VYT

''''''''' L8198~
BOLA 1020 PACKING LIST 3623
CONTYRACTY  VERBAL '
SOLDTO:  Chemetoo 7_C OSs 6
16400 South Lanthrop
Harvey, IL 60426
ALLOY CESCRIFTION WET LBS PRICE AMOUNT
RS e .
8122 3000 SERIES FURNACE SKIMMINGS 35,720 $0.40000 $14,288.00
TOTAL DUE: $14,289.00

TERMS NET 30 DAYS
COMMENTS:

APPROVED BY: wm)

PLEASE REMIT TO: ’\
OLIN BRASS - INDIANAPOLIS

P.O. BOX 82359
CHICAGO, L 606752359

OLIN-CHEMETCO 1504
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MAR-26-1997 13:88 FROM OLIN ACCOUNTING INDFLS T0 FINRNCIAL P.e9

&

@ N\ /LN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE ® %ﬂ_?l;aj_ﬂ___'__ | INVOWGEDATE - TiR4mr
CUSTOMER #_ S1545 SHIPPED DATE 097
BOLK - 1024 PACKINGLIST 3628

CONTRACTS  VERBAL

SOLD TO: Chemeteo

16400 South Lanthrop ' G 77 -
Harvey, IL 60426 7C OS/F
ALLOY DESCRIPTION NETLES PRICE : AMOUNT
e
8722 2000 SERIES FURNACE SKIMMINGS 32,400 $0.40000 $12,960.00
TOTAL BUE; $12,960.00
. TERMS NET 30 DAYS / \k
COMMENTS: PLEASE REMIT TO: IS
OLIN BRASS « INDIANAPOLIS
APPROVED BY: *}lm Z P.0. BOX 92359
— CHICAGO, IL 60675-2259

. . TOTAL P.29

OLIN-CHEMETCO 1505
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MAR-31-1997 16:22 FROM OLIN ACCOUNTING INDRLS  TO FINWCIAL  P.B1
® N\ LIN BRASS - INDIANAPOLIS
INDIANAPOLIS, INDIANA
e, —
INVOICE® < 970320 INVOICE DATE __03/26/57
CUSTOMER #.. 51545 SHIPPED DATE  QQ/21/97
BOLY 1027 PACKING UST 3630
CONTRACTS VERBA) |
sotbTo;  Chematoo -
16400 South Lanthvop T AT anT e
Harvey, IL 60426 ‘ o
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
— AP
8722 3000 SERIES FURNAGE SKIMMINGS 34,042 . $0.40000 $13,616.80
TOTAL DUE: $13,616.80
. TERMS NET 30 DAYS
COMPIENTS: PLEASE REMIT TO: 2N
OLIN BRASS - INDIANAPOLIS
P.0. BOX 82359

J— A

CHICAGO, IL 60675-2355

OLIN-CHEMETCO 1506
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APR-16-1997 13:28 FROM  OLIN ACCOUNTING INDPLS

-4
o VLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE ¢ @‘?
CUSTOMER #.>§1645 )

v FINANCIAL  P.12

INVOICE DATE 04HS/SP
SHIPPED DATE  Q4/10/97

BOLS 1060 PACKING LIST 3689
CONTRACT® VERBAL
SOLD TO: Chemeloo
16400 South Lanthrop f?_ba_>'7a
Harvey, Il 60426 .
AlLLOY DESCRIFTION NETLES PRICE AMOUNT
- L e
8722 6000 SERIES FURNACE SKIMMINGS 4,890 $0.40000 $1,9%6.00
8722 3000 SERIES FURNACE SKIMMINGS 28,984 $0.40000 $11,593.60
TOTAL DVE: $13,549.80
TERMS NET 30 DAYS
COMMENTS: PLEASE REMIT TO: / \-Q,_
OLIN BRASS - INDIANAPOLIS
P.0. BOX 52359

-

CHICAGO, IL 60675-2359

TOTAL P. 18

OLIN-CHEMETCO_1507



printed 06/01/2011 11:04AM by Luttie.Boarman p. 291/361

RPR-16-1957 13:27 FROM  OLIN ACCOUNTING INDPLS

& B

@ N LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INUNMAE o A:::::\

PYVTeC C FIURID
CUSTOMER .
BOLS 1948

CONTRACT®  VERBAL

soLovo:  Chemetco
18400 South Lanthmon

W S  mpan v

T0

e e o /,‘"_,_“-‘\
{NVOICE DATE ( 41197
SHIPPED DATE ™ B4/02/07
PACKING LIST 3655

FINGNCIAL P.B2°

G2 /> 052

Harvey, IL 60428
ALLOY DESCRIPTION NET-LBS PRICE AMOURT
e —
8722 2000 SERIES FURNACE SKIMMINGS 34,158 $0.40000 $13,663.20
TOTAL DUE: $13,663.20
. TERMS NET 30 DAYS / xf
COMMENTS: : <
PLEASE REMIT TO: )
OLIN BRASS - INDIANAPOLIS
m&%& P.0. BOX 92259
CHICAGO, IL 60675-2359

OLIN-CHEMETCO 1508




printed 06/01/2011 11:04AM by Luttie.Boarman p. 292/361

APR-16-1957 13:27 FROM  OLIN RCCOUNTING INDPLS T0

A

FINRNCIAL =~ P.B3

A - o ) L — L
\ 4 "LIN BRASS - INDIANAPOLIS
INDIANAPOLIS, INDIANA
mvorces (970408 INVOICE DATE (#1197,
CUSTOMER #~§1545. SHIPPED DATE  04/03/97
BOLE PACKING LIST 3656
CONTRACT®  VERBAL
SoLDTO: Chemetoo f 7 L @803
18400 South Lanthrop
Harvey, IL. 80426
ALLOY DESCHIPTION NET LBS PRICE AMOUNT
L L " M -
8722 3000 SERIES FURNACE SKIMMINGS 34,556 $0,40000 $13,838.40
TOTAL DUE: $13,828.40

. TERMS NET 30 DAYS

COMMENTS:

APPROVED sn_m

/
PLEASE REMIT TO: ! )(
OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359

CHICAGO, I $0675-2359

OLIN-CHEMETCO_1509
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AFR-16-1997 13:!28 FROM OLIN ACCOUNTING INDPLS T0 FINANCIAL P.26

I\

® N\ LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
) :
INVOICE 8 ? INVOICE DATE (4111977
CUSTOMER & S51545. © SHIPPEDDATE  04/04/97
eoLs 1052 PACKING UST 3859

CONTRACT? VERBAL

sowTo: Chemetco

16400 South Lanthrop . >y
Harvay, IL 60426 : 770 050k
ALLOY DESGRIPTION NET LBS PRICE AMOUNT
T — —— S
8722 2000 SERIES FURNACE SKIMMINGS 33,218 $0.40000 $13,287.20
TOTAL DUE: $13,287.20
TERMS NET 30 DAYS /5<
COMM :
ENTS PLEASE REMIT TO:

OLIN BRASS - INDIANAPOLIS

m_%) P.O. BOX 82359
APPROVED CHICAGO, 1L 60875-2369

OLIN-CHEMETCO 1510
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APR-16-1997 13:20 FROM  OLIN ACCOUNTING TNDPLS T0 FINRNCIAL P.@7

y

A P
4 IN BRASS - INDIANAPOLIS
INDIANAPOLIS, INDIANA
INVOICE # @ INVOICE DATE @D
CUSTOMER ®_ §1545.- SHIPPED DATE  04/07/97
BOL# 1054 PACKING LIST 3680

CONTRACTH VERBAL

soLDTO: Chemetco

16400 South Lanthrop F 0507
Harvey, IL 60428 ' '
ALLOY DESCRIPTION NET LBS PRICE  AMOUNT
. . —
8722 3000 SERIES FURNACE SKIMMINGS 35.556 $0.40000 $14,222.40
TOTAL DUE: $14,222.40
. TERNS NET 30 DAYS .
COMMENTS: PLEASE REMIT TO: ’ K
- OLIN BRASS - INDIANAPOLIS -
ot/ R
APPROVED BY: CHICAGO, IL 60675-2359

[ ) . : .

OLIN-CHEMETCO 1511
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APR-16-1557 13128 FROM  OLIN ARCCOUNTING INDFLS TO FINANCIAL P.B8,

AN\

@® N\ LIN BRASS - INDIANAPOLIS

INDIANAPOLIJS, INDIANA
T
INVOICE 2 @ INVOICE DATE (" 4/11/g2
CUSTOMER # (51545~ SHIPPED DATE  04/09/97 .
BOL¥ 1059 PACKING LIST 3666

CONTRACT¥  VERBAL

soLDTo:  Chemeteo

18400 South Lanthrop - F7005CF
Hatvey, IL 60426 '
ALLOY DESCRIPTICN . NET LBS PRICE AMQUNT
. P ; v
8722 2000 SERIES FURNACE SKIMMINGS 33,250 $0.40000 $13,300.00
TOTAL DUE: $13,300.00
TERMS  NET 30 DAYS e,
COMMENTS: : PLEASE REMIT TO: N
OLIN BRASS - INDIANAPOLIS

. . P.0. BOX 92359
WBWM CHICAGD, IL 60675-2359

OLIN-CHEMETCO _1512
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APR-23-1937 14:17 FROM  OLIN ACCOUNTING INDPLS TO FINRNCIAL  P.@2

N

@ N\ LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # @ INVOICE DATE (__4:21‘1—9—7\
#E16a5.

CUSTOMER SHIPPED DATE 4114107
BOL# 1085 PACKING LIST 3674
CONTRACT®  VERBAL
SOLDTO:  Chemetoo : “7b < 3
s : & - .
16400 South Lanthrop / 7 =
Harvey, IL 60426
ALLOY DESCRIPTION NETLBS PRICE AMOUNT
E——— e — P—
8722 2000 SERIES FURNACE SKIMMINGS - 7,306 $0.40000 $2,922.40
8722 6000 SERIES FURNACE SKIMMINGS 24,768 $0.40000 $9,907.20
. ' TOTAL DUE: $12,829.60
TERMS NET 30 DAYS ,
CONMENTS; PLEASE REMIT TO: / )\
OLIN BRASS - INDIANAPOLIS
@Mﬂ\} ' P.O. BOX 92359
APPROVED BY:

CHICAGO, IL 806752359

OLIN-CHEMETCO 1513
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APR-23-1997 14:17 FROM OLIN ACCOUNTING INDPLS T0 FINANCIAL P.93

N

® N/ LIN BRASS - INDIANAPOLIS

INDIANAPOLIJS, INDIANA
. e
INVOICE # @ mvoice baTe (0422107 -
CUSTOMER 851545~ SHIPPED DATE  4/16/97
BOL# 1069 : PACKINGUIST 3879
CONTRACT® VERBAL
sOLDTO: Chemetco P —
16400 South Lanthrop 77 _/> 05 [A—
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
——
8722 2000 SERIES FURNACE SKIMMINGS 34,474 $0.40000 $13,789.60
TOTAL DUE: $13,789.60
. TERMS NET 30 DAYS o,
COMMENTS: ' PLEASE REMIT TO: / K
OLIN BRASS - INDIANAPOLIS
Mﬂ\/ P.0. BOX 82369
APPROVED BY: CHICAGO, KL 60576-2359

OLIN-CHEMETCO_1514
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MAY-82-1997 @8:48 FROM  OLIN ROCOUNTING INDPLS TO FINANCIAL P.a2

VA

o W LIN BRASS - IN'DIANAPOLIS 18+
nmmmrous, INDIANA. ‘
INVOICE # @ INvOICE DATE {_04/28/7
CUSTOMER # 51545 SHIPPED DATE  04/23/97
BOLY 1082 FACKING LIST 2804
CONTRACY# VERBAL
sotoTo:  Chemetoo
16400 South Lanthrop /¢7 /_./ .{95,’,/7
Harvey, IL 60428
ALLOY DEBCRIPTION NET LBS PRICE AMOUNT
- R — L
a2 3000 SERIES FURNACE SKIMMINGS 34,580 $0.40000 $13,832.00
34,580 TOTAL DUE: $13,832.00

. TERMS NET 30 DAYS
COMMENTS:

mvmm_m/

PLEASE REWAT TO: /&

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, IL 60675-2359

OLIN—CHEMETCO__I 515
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MAY-82-1957 ©8:42 FROM OLIN ROCOUNTING INDRLS ™ FINKNCIAL  P.ES

N

® - 1IN BRASS - INDIANAPOLIS
. v

e P e T e i S N e S e

INDIANAPOLIS, INDIANA - ,@
o gz 7
INVOICE® (97 " IVOICEDATE { Soame
CUSTOMER & ( 81545_~ ., SHIPPEDDATE  4/29/37
BOLY 1093 PACKING LIST 3708
CONTRACTE VERBAL
80L0TO: Chemetoo . =9‘7_D().S7 s’
16400 South Lanthrop :
Harvey, It 60428
ALLOY DESCRIPTION ) NET LBS PRICE AMOUNT
. s ikl R ——
8722 2000 SERIES FURNACE SKIMMINGS 35,872 $0.40000 $14,348.80
_ ' 35,872 TOTAL DUE: $14,248.80
. TERMS NET 30 DAYS /
COMMENTS: PLEASE RENIT TO: ’ K

OLIN BRASS - INDIANAPOLIS

APPROVED BY: M[,!i P.0. BOX 82359

CHICAGO, IL 606752259

OLIN-CHEMETCO 1516
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MAY-82-1957 @8:41 FRrROM

OLIN ACCOUNTING INDPLS

70 FINKCIAL  P.@7?
INDIANAFOLIS, INDIANA
257
ousToNS @ INVOICE DATE 7
CUSTOMER #C §1545._ SHIPPEDDATE 4124197
BoLS 1086 PACKING UST 3700
CONTRACT®  VERBAL
soLpTO:  Chemetoo J oS,
16400 South Lanthrop
Harvay, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AFRGUNT
N — — N — e —— S — _—
8722 2000 SERIES FURNACE SKIMMINGS 32,770 $0.40000 $13,108.00
32770  TOTAL DUE: $13,108.00
. TERMS NET 30 DAYS
COMMENTS: / K
PLEASE REMIT TO: .
OLIN BRASS - INDIANAPOLIS
APPROVED ,n_%@\) P.0. BOX 82359

CHICAGO, IL 60675-2359

OLIN-CHEMETCO 1517



printed 06/01/2011 11:04AM by Luttie.Boarman p. 301/361
MAY-82-1997 ©8:41 FROM OLIN ACCOMNTING INDPLS  TO

AN\

® N\ //LIN BRASS - INDIANAPOLIS

FINANCIAL F.O8

INDIANAPOLIS, INDIANA
T )
INVOICE® (970422 - . INVDICE DATE
CUSTOMER # %@ 21APPED DATE ¢ 2797
BOL# 1070 PACKING LIST 3881

CONTRACTE VERBAL

S8OLD TO: Chemetco

P70 S o

16400 South Lanthrop
Harvey. IL 80426
ALLOY DESCRPTION METLES pRICE ANOUNT
L SRR ]
8722 3000 SERIES FURNACE SKIMMINGS 25,582 $0.40000 $10,232.80
25,582 TOTAL DUE: $10,232.80
. TERMS  NET 30 DAYS )
COMMENTS: PLEASE REMIY TO: / K
OLIN BRASS - INDIANAPOLIS
APPROVED BY; %%é __x-/ P-0. BOX 92359
CHICAGO, IL. 80675-2359

OLIN-CHEMETCO 1518



printed 06/01/2011 11:04AM by Luttie.Boarman p. 302/361

MAY-14-1997 13:141 FROM  OLIN ACCOUNTING INDPLS TG

A

FINANCIAL P.gs .

@ LN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE 8 (w@
CUSTOMER # C§1545-
BOL® 1108
CONTRACT®  VERBAL

solpTo:  Chemetco

INVOICE DATE (ogt_?gz,)

SHIPPED DATE  050a/97
PACKING LIST 3726

16400 South Lanthrop FIE osTE
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
m# E————
8722 2000 SERIES FURNACE SKIMMINGS 34,080 $0.40000 $13,632.00
34,080 TOTAL DUE: $13,632.00

. TERMS NET 30 DAYS
COMKENTS:

APPROVED BY: 3*%7\./

et e

VAR

OLIN BRASS - INDIANAPOLIS
P.O. BOX 52359
CHICAGO, IL ¢0675-2259

OLIN-CHEMETCO 1519




printed 06/01/2011 11:04AM by Luttie.Boarman p. 303/361

MAY-14-1997 13:42 FROM  OLIN ACCOUNTING INDPLS 10 FINAMCIRL P.g?

Y A

@ '\ LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE & @
CUSTOMER # (5154
BOLE 1100
CONTRACTS VERRAL

INVOIGE DATE ¢ G5/
SHIPPEDDATE  0SA5/97
PACKING LIST 3720

soLbyo:  Chemetoo o
16400 South Lanthrop 77050 £
Harvey, IL 60426
ALLOY DESCRIFTION NET LBS PRICE AMOUNT
e i,
8722 2000 SERIES FURNACE SKIMMINGS 32 680 $0.40000 $13,032.00
32,580 TOTAL DUE: $13,032.00

. TERMS  NET 30 DAYS
COMMENTS:

wesroven sv.__ BN/

PLEASE REMIT TO: / K

OLIN BRASS - INDIANAPOLIS
P.0. BOX 82359
CHICAGO, L 60675-2359

. TOTAL P.B7

OLIN-CHEMETCO _1520



printed 06/01/2011 11:04AM by Luttie.Boarman p. 3Q4/361

MAY-16-1S97 @9:31 FROM OLIN ACCONTING INDRLS

A

® N LIN BRASS - INDIANAPOLIS

FINRNCIAL P.g2

INDIANAPOLIS, INDIANA
nwvoices 37051;/ tnvoice paTE CENS87
CUSTOMER # C§7545 ) SHIPPED DATE 51397
BOL# 1116 | PACKING LIST 3737
CONTRACTH  VERBAL
o ' &) =7 - -
SOLDTO; Chemetco S 7 s/
18400 South Lanthrop
Harvey, IL €0426
ALLOY DESCRIPTION NETLRS PRICE AMOUNT
et -
8722 2000 SERIES FURNACE SKIMMINGS 6,464 $0.40000 $2.681.60
8722 8000 SERIES FURNACE SKIMMINGS 27418 $0.40000 $10,967.20
. 33872  TOTALDUG: $13,548.80
TERMS NET 30 DAYS .
COMMENTS: PLEASE REMIT TO: / X
S OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359
APPROVED sw_@m/ :
_ CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1521




printed 06/01/2011 11:04AM by Luttie.Boarman p. 305/361

MAY-16-1997 @9:31 FROM CLII‘;I ACCOUNT ING  [NDPLS

AN

@ W LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE & 97051

FINANCIAL P.84

INVOLCE DATE (5_1@)

CUSTONER #—51 SHIPPED DATE ~6/12/97
BOLS 1110 PACKING LIST 3732
CONTRACT# VERBAL
SOLDTO: Chemetoo
. OS"
18400 South Lanthrop ? 7 é— ’7
Harvey, IL 60420
ALLOY DESCRIPTICN NET LES PRICE AMOUNT
—
8722 2000 SERIES FURNACE SKIMMINGS 33,384 $0.40000 $13,345.60
¢ |SA T 5
33364 TOTAL DUE: $13,345.60
-t . LN RN .
TERMS NET 30 DAYS /
COMMENTS: . ... PLEASEREMITTO: 7 K
OLIN BRASS - INDIANAPOLIS
Wy P.0O. BOX 92359
APPROVED BY: 2% ” M~ CHICAGO, IL 808752359

TOTAL P.04

OLIN-CHEMETCO_1522



printed-06/01/2011 11:04AM by Luttie.Boarman p. 306/361

MAY-29-193? @8:17 FROM  OLIN ACCOUNTING INDPLS T0 FINANCIAL P.@2

A

@ QLN BRASS- INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE 8 70513 INVOICE DATE  ( 05/21/97.
CUSTOMER® <§1545-° SHIPFED DATE  5/19/97
BOLY 1124 PACKING LIST 3748
CONTRACTY  VERBAL
soLbTo: Chemetco : - .
OS5 /o
18400 South Lanthrop F7E o572
Harvey, L 60426
ALLOY DESCRIPTION 'NET LBS PRICE AMOUNT
R - S —
8722 3000 SERIES FURNACE SKIMMINGS 32,324 $0.40000 $12,929.60
22324  TOTAL DUE: $12,929 60

. TERMS NET 30 DAYS '

COMMENYS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
P.O. BOX 92159 '
APE "WE’”“—%J CHICAGO, L 606752359

OLIN-CHEMETCO_1523



printed 06/01/2611-14:04AM by Luttie.Boarman p. 307/361

MAY-25-1997 88:17 FROM OLIN ACCOLNTING [NDPLS TO FINANCIRL  P.B4
V A
® QW FLIN BRASS - INDIANAPOLIS
TR
INDIANAPOLIS, INDIANA
T o -
INvoicE® ( sTos15) INVOICE DATE (122097 )
CuUSTOMER # CR1545 .~ SHIPPED DATE  5720/97
BOL® 1128 PACKING LIST 3752
CONTRACTS VERRAL
$0LDTO:  Chemetco O — o
16400 South Lanthrop 41741
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
S —— i ——— S — R SRR —
8722 2000 SERIES FURNACE SKIMMINGS 32,262 $0.40000 $12,904.80
_ 32,262  TOYALDUE: $12,904.80
. TERMS  NET 30 DAYS / Y
COMMENTS:
PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
APPROVED BKM P.0. BOX $2359
CHICAGO, IL 60875.2359

OLIN-CHEMETCO_1524




printed 06/01/2011 11:04AM by Luttie.Boarman p. 308/361

JUN-B2-1997 @8!B4 FROM OLIN ACCOUNTING INDPLS T0 FINANCIAL  P.B2
INDIANAPOLSS, INDIANA q ") £ & S\
INVOICE & 970517 INVOICE DATE  5/30/97
CUSTOMER #— 51645 SHIPPED DATE  5/27/97
BOL® 1140 PACKING LIST 3762
CONTRACT¢  VERBAL
SOLDTO:  Chemetoo -
16400 South Lanthrep
Harvey, IL 60426 \ >L‘
ALLOY DESCRIPTION
_ NETLBS PRICE AMOUNT
§722 2000 SERIES FURNACE SKIMMINGS 18,122 $0.40000 $7.248.80
18,122 TOTAL DUE: $7,248.80
TERMS NET 30 DAYS
COMMENTS:
ENTS. PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
0By 2 a ﬁ , P.O. BOX 92359
CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1525



printed 06/01/2011 11:04AM by Luttie.Boarman p. 309/361

JUN-@2-1997 88:84 FROM  OLIN ARCCOUNTING INDPLS 10

4N\

@ Q FLIN BRASS - INDIANAPOLIS

FINANCEAL P.83

INDIANAPOLIS, INDIANA A1 &=05\8

INVOICE # 970518 INVOICEDATE  S/30/97
CUSTOMER # 1545 ) SHIPPED DATE  S§/28/97
BOLS 1142 PACKING LIST 3764

CONTRACTS VERBAL

soLDTO: Chemetco

!

}Q

AMOUNT

16400 South Lanthrop
Harvey, IL 60426
ALLOY DESCRIPTION NETLBS PRICE
L
8722 3000 SERIES FURNACE SKIMMINGS 33474 $0.40000

33474 TOTAL DUE:

TERMS NET 30 DAYS

COMMRENTS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS

., %/ ' P.0. BOX 92359
AFPROVED BY:,

CHICAGO, IL 60675.2159

$13,380.60

$13,289.60

OLIN-CHEMETCO 1526



printed 06/01/2011 11:04AM by Luttie.Boarman p. 310/361

Jun-02-1997 06:@5 FROM  OLIN ARCCOUNTING INDRALS T0

7\

FINANCTAL P.04

@ N\ _JLIN BRASS - INDIANAPOLIS (] A= =\
INDIANAPOLIS, INDIANA Vo=
INVOICE® (870510 NVOICEDATE  5/30/07
CUSTOMER # 61 545 S SHIPPED DATE  5/20/97
BOW® 1146 PACKING LIST 3767
CONTRACTY VERBAL
sOLDTO:  Chometeo
16400 South Lanthrop
Harvey, IL 80428 \ ><
) /N
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
8722 2000 SERIES FURNACE SKIMMINGS 34,412 $0.40000 $13,784.80
34412  TOTAL DUE: $13,764.80
. TERMS NET 30 DAYS
COMMENTS: PLEASE REMIT TO:
: OLIN BRASS - INDIANAPOLIS
MJ P.0. BOX 82359
APPROVED BY: CHICAGD, IL 80675-2359

OLIN-CHEMETCO 1527



printed 06/01/2011 11:04AM by Luttie.Boarman p. 311/361

JUN-@3-1997 13:24 FROM  DLIN BCCOUNTING INDPLS 10

FaN

FINANCIAL P.02

® N LN BRASS - INDIANAPOLIS A E cs2

INDIANAPOLIS, INDIANA

INVOIGE # 970622
CUSTOMER®  S1545
8oL 1148
CONTRACTY  VERBAL

SOLD TO: Chemetoo

INVOICE DATE  -@R397— = —a0 -7
SKIPPED DATE  05/30/97

PACKING LIST 3170
< 189S

16400 South Lanthrop
Harvey, IL 80425
ALLOY DESCRIPTIQN NET LBS PRICE AMOUNT
A — _— v ]
8722 3000 SERIES FURNAGE SKIMMINGS 33,998 $0.40000 $13,568.40

. TERMS  NET 20 DAYS
COMMENTS:

APPROVED Bﬁ%‘-’

33996  TOTALDUE:

PLEASE REMIT TO:

OLIN BRASS - INDIANAPOLIS
P.0. BOX 852359

CHICAGO, IL 506752359

Post-t™ brand fax transmittal memo 7671 I fotpages s X,

ASIEW N

g

C
Dept. Phone ¢
Feax #

Fax #

OLIN-CHEMETCO_1528



printed 06/01/2011 11:04AM by Luttie.Boarman p. 312/361

JUN-23-1597 13:25 FROM  OLIN RCCOUNTING INDPLS 10 FINANCIAL P.&3

H

I\ _
® N JLIN BRASS-INDIANAPOLIS |77 E © 57

INDIANAPOLIS, INDIANA
|
: INVOICE® 970523 INVOICEDATE 66307 = ~25O
CUSTOMER# 51545 SHIPPED DATE  05/30/97
BOLA 1150 PACKING LIST 3769

CONTRACT¢ VERBAL

soLDTO:  Chemeteo S [ —SL1 S

18400 South Lanthrop
Harvey, Il 60428
ALLOY DESCRIPTION NET LEBS PRICE AMOUNT
R . M — - _ ——
8722 2000 SERIES FURNACE SKIMMINGS 21,622 $0.40000 §8,648.80
8722 3000 SERIES FURNACE SKIMMINGS 12,328 $0.40000 $4,931.20
TOTAL DUE: $13,580.00

. 33,950

TERMS NET 30 DAYS

COMMENTS: ' PLEASE REMIT TO:
DLIN BRASS - INDIANAPOLIS

APPROVED Y. % _ P.0. BOX 42350
ar: CHICAGO, IL 80675-2359

)

OLIN-CHEMETCO_1529




printed 06/01/2011 11:04AM by Luttie.Boarman p. 313/361

JUN-12-1997 14:39 FROM  OLIN ARCCOUNTING INDPLS T0 FINANCIAL p.a?

I\

@ W LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
/—" R P
WVOICE # ggmm% INVOICE DATE (06111167
CUSTOMER 8_ §1545 - SHIPPED DATE  BRS/7
BOLS 1158 PACKINGLIST 3779

CONTRACT® VERBAL

soLpTO: Chemetoo

16400 South Lanthrop . F oS as
Harvey. IL 60426 7 7
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
R — e
8722 2000 SERIES FURNACE SKIMMINGS 33,924 $0.37500 $12,721.50

33924  TOTALDVE: $12,721.50
. TERMS. NET 30 DAYS _
COMMENTS: o PLEASE REMIT TO: /K
OLIN BRASS - INDIANAPOLIS
- TIL P.0. BOX 82389
APPROVEDBY: % : CHICAGO, I 60675-2359

. . . TOTAL P.@7

OLIN-CHEMETCO 1530



prints

d 06/01/2011 11:04AM by Luttie.Boarman p. 314/361

-

JUN-12-1997 15:83 FROM  OLIN ARCCOLNTING TNDPLS

P\ LIN BRASS - INDIANAPOLIS

FINANCIAL P.O1

INDIANAPOLIS, INDIANA
INVOICE # @ INVOICE DATE (" 08N 1)
CUSTOMER ¢ (51545 SHIPPED DATE  6706/97
BOLN 1160 PACIONG LIST 3784
CONTRACTS  VERBAL :
soLbTe:  Chemetco ?7 / IEIT
-18400 South Lanthrop )
Harvey, IL 60426
ALLOY DESCRIPTION MET LBS PRICE AMOUNT
Vi ey A _ ——— P S
8722 3000 SERIES FURNACE SHIMMINGS 33,682 $0.37600 $12,683.25
o 23,582 TOTAL DUE: $12,593.25

. TERMS NET 30 DAYS
COMMENTS:

APPRGVED BY; Wq“-j

" PogHt~ brand tax tansmitial memo 7571 | #otpages )

PLEASE RENIT TO: / K

OLIN BRASS - INDIANAPOL!S
P.O. BOX 92359
CHICAGO, IL 60675-2359

~ MLUnd 5o

: NSt nlngst

(I

TOTAL P.0OY

OLIN-CHEMETCO_1531



printed 06/04/2011 11:04AM by Luttie.Boarman p. 315/361

JUN-18-1997 13:28 FROM  OLIN ACCOUNTING INDPLS bJ2]

A

FINRNCIAL P.a2

@® N\ /LN BRASS - INDIANAPOLIS

INDIANAPOLLS, INDIANA

INVOICE # @
CUSTOMER 2 S1548
eoLs 1178
CONTRACTS VERBAL

sSoOIDTO: Chemetoo
16400 South Lanthrop
Harvey, Il 60426

ALLOY DESCRIPTION
e T ———

INVOICE DAT! o8
SHIPPED DATE ~ &/12/97
PACKING UST 3801

P

8722 2000 SERIES FURNACE SKIMMINGS

. TERMS NET 30 DAYS
COMMENTS:

wwonoveo v, _Gfrn”

W 4‘]
T 7F 03596
NET LBS PRICE AMOUNT
A e ———

33,2682 $0.37500 $12.47325
33,262 TOTAL DUE: $1247828

PLEASE REMIT TO: / K

OLIN BRASS - INDIANAPOLIS

P.0,. BOX 82359

CHICAGO, IL. 606752359

OLIN-CHEMETCO_1532




printed 06/01/2011 11:04AM by Luttie.Boarman p. 316/361

JU-82-1997 11132 FROM  OLIN ACCOUNTING IMDPLS T0

VA

FINANCIAL P.23

@ N\ LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE #

CUSTOMER # <51
BOWs 1181
CONTRACTZ VERBAL

sowpT0: Chemetco

& 3e/5
INVOICE DA

SHIPPED DATE  6/13/97
PACKING LIST 3803

f 7/ Ay

16400 South Lanthrop
Harvay, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
i - .
8722 6000 SERIES FURNACE SKIMMINGS an,e24 $0.33750 - $10.335.60

TERMS NET 30 DAYS
COMMENTS:

AFPROVED sr-_m/

30,624  TOTAL DUE: $10,335.60
PLEASE REMIT TO: /
OLIN BRASS - INDIANAPOLIS .

P.0. BOX 82359
CHICAGO, 1. 60675-2359

OLIN-CHEMETCO_1533



printed 06/01/2011 11:04AM by Luttie.Boarman p. 317/361

-11-1997 13:084 FROM  OLIN ACCOUNTING INDPLS TO

4\

©® U LIN BRASS - INDIANAPOLIS

FINANCIAL P.B4

INDIANAPOLIS, INDIANA
INVOICE® (970793 INVOICE DATE  7/10/97
CUSTOMER 8, §645 V. SHIPPED DATE  7/03/97
\-——__——-/ TN T
BOLS# 1188 PACKING LIST 3810
CONTRACT®  VERBAL
solo 1o:  Chemetco
16400 South Lanthrop C '
—
Harvey, IL 60426 'i"'} \':TQ--‘B\'G‘
ALLOY DESCRIPTION NETLBS PRIGE AROUNT
————
8722 3000 SERIES FURNACE SKIMMINGS 2,710 $0.33750 $7.664.63
22710  TOTAL DUE: $7,664.63
. TERMS NET 30 DAYS \ X
COMMENTS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
% , P.O. BOX 92359
APPROVED BY:
o, CHICAGO, IL 60675-2359
- TO_TQL P.B4

OLIN-CHEMETCO 1534




printed 06/01/2011 11:04AM by Luttie.Boarman p. 318/361

JUL-17-1997 @8:28 FROM  OLIN ACCOUNTING INDPLS

WA

ORI LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

BOLY 1185
CONTRACT#

Chemetco
16400 South Lanthrop
Harvey, IL 60426

SOLD TO:

INVOICE DATE
SHIPPED DATE

PACKING LIST

T0

FINANCIAL P.&A3

714197
TM00/07

TIW M IT

3818

A G6S 2N

ALLOY DESCRIPTION NET LBS PRICE AMOUNT
AR

8722 2000 SERIES FURANCE SKIMMINGS 33,340 $0.33750 $11.252.25

33,340 TOTAL DUE: $11,252.25

.TERMS NET 30 DAYS
COMMENTS;

APPROYED BY, ‘j ii

PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
P.O. BOX 52359

CHICAGO, IL. 60675-2359

OLIN-CHEMETCO 1535



printed 06/01/2011 11:04AM by Luttie.Boarman p. 319/361
JUL-17-1997 @8:20 FROM COLIN ACCTLNTING INDPLS To FINANCTAL F.84

Q. LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE # (\ C INVOICE DATE ~ 7/14/97 5{’.:’
CUSTOMERE™ 51545 SHIPPED DATE  7/10/97 ‘
BOLX 1157 PACKING LIST 3820 )

CONTRACT2?  VERBAL

soLpTO: Chemeteo

o, 60425 A4 G esa0

ALLOY DESCRIPTION NET LBS " PRICE AMOUNT
. A —
8722 3000 SERIES FURNACE SKIMMINGS 32,956 $0.33750 $11,122.65
32,956 TOTAL DUE: $11,122.65
. TERMS NET 30 DAYS \ X
COMMENTS: PLEASE REMIT TO:

OLIN BRASS - INDIANAPOLIS

APPROVED BY:; wﬂ/ P.0. BOX 52359

CHICAGO, R 80675.2359

. . TGTARL P.o4

OLIN-CHEMETCO 1536



printed 06/01/2011 11:04AM by Luttie.Boarman p. 320/361

JUL-24-1997 B88:22 FROM CLIN ACCOUNTING INDPLS T0 - FINANCIAL P.@2 .

©® QU LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
wvorces C_s7o7ar, - INVOICE DA@
CUSTOMER #¢ 81545 SHIPPEDDATE 7716137
BOL# 1204 PACKING ST 3828
CONTRACT#  VERBAL
soLpTo:  Chemetco .A 7 . .
16400 South Lanthrop - 576' 0.5 <2 —

Harvey, IL 60426

ALLOY DESGRIPTION ' NET LBS PRICE AMOUNY
8722 3000 SERIES FURNACE SKIMMINGS 34,114 $0.33750 ~ $11.513.48
34,114  TOTALDUE: $11,513.48

. TERMS NET 30 DAYS-

COMMENTS: ‘ ' PLEASE REMIT TO: / x
OLIN BRASS - INDIANAPOLIS

AN : P.0. BOX 92359
APPROVED BY:

CHICAGO, I 60675-2359

OLIN-CHEMETCO 1537



printed 06/01/2011 11:04AM by Luttie.Boarman p. 321/361

JUL-24-1997 88:23 FROM OLIN ACCOUNTING [NDPLS . TO . FINANCIAL P.@3

A

'VLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA _ _
INVOICE # 6;4 . INVOICE mr@m? P
CUSTOMER #__ 81545 __~ SHIPPED DATE  T7/17/87
BOL® 1205 PACKING LIST 3829
CONTRACT#  VERBAL
SOLDTO:  Chemetco : ;’
16400 South Lanthvop . 76 oSz
Harvey, IL 60426

ALLOY DESCRIPTION © NETLBS PRICE AMOUNT
8722 2000 SERIES FURNACE SIGMMINGS 18018 $0.31500 $5,675.67
8722 6000 SERIES FURNACE SKIMMINGS 15,828 $0.31500 $4,985.82
. ' 33,846  TOTAL DUE: $10,661.49
TERMS NET 30 DAYS /
COMMENTS: PLEASE REMIT TO: K

OLIN BRASS - INDIANAPOLIS

. m”__‘&%ng/ P.0. BOX 92359
) . CHICAGO, IL 60675.2359

OLIN-CHEMETCO _1538



priated-06/01/2011 11:04AM by Luttie.Boarman p. 322/361

JUL-24~1997 ©8:23 FROM OLIN RCCOUNTING INDPLS TO FINANCIAL P.e4

LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
' =
nwvoices (970709 : nvoice pate C 712197
CUSTOMER # <E1545— . SHIPPED DATE  7/15/97
BOL#® 1208 PACKING LIST 3825
CONTRACTS  VERBAL
SoLDTO:  Chemetco ‘ ;-
16400 South Lanthrop 7 7 é— IS =¢f
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
_ R
8722 2000 SERIES FURNACE SKIMMINGS 36,018 $0.33750 $12,158.08
36,018  TOTALDUE: $12,156.08
. TERMS NET30 DAYS . : :
COMMENTS: ' PLEASE REMIT TO: / K
' OLIN BRASS - INDIANAPOLIS
W _ P.0. BOX 92359
APPROVEDBY, — — . CHICAGO, IL BOS7S-2359

OLIN-CHEMETCO_1539



printed 06/01/2011 11:04AM by Luttie.Boarman p. 323/361

AUG-@4-1997 89:13 FROM  OLIN ACCOUNTING INDPLS

T0 FINGNCIAL  P.B2
T IN RRASS - APOLI
AR N AR RL B b F SR E Vi Ve S Fa U QLW g L LS,
INDIANAPOLIS, INDIANA
I - -79, fo o

INVOICE ¢ @ INvoice DATE  -dowel” -

cusTOMER # 51§ SHIPPED DATE  7/31/87 ~

BOLS 1261 PACKING LIST 3847

CONTRACT® VERBAL

sotpTo: Chemetco | o 7 77 ag— = .
16400 South Lanthrop / =
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
. A — RE—
8722 3000 SERIES FURNACE SKIMMINGS 35686 $0.31500 $11,241.09
35,688 TOTAL DUE: $11,241.09
TERMS NET 30 DAYS / K
COMMENTS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS

_M P.O. BOX 52359

APPROVED BY: ' CHICAGO, IL 60676-2359

OLIN-CHEMETCO 1540



printed 06/01/2011.11:04AM by Luttie.Boarman p. 324/361 . ot e e

ALG-84-1997 ©9:13 FROM OLIN ACOOUNTING INDPLS TO

o

INDIANAPOLIS, INDIANA
INVOICE # @g) '
CUSTOMER " §1545).
BOLY 1237

CONTRACTS VERBAL

SOLD TO: Chemelco
16400 South Lanthrop

FINANCIAL P.a3

LIN BRASS - INDIANAPOLIS

2
INVOICE DATE 77
SHIPPED DATE 7/28187
PACKING ST 3838

976 o33

Harvey, IL 50426
ALLOY DESCRIPTION NETLBS PRICE ' AMOUNT
§722 2000 SERIES FURNACE SKIMMINGS $11.265.03

. TERMS NET 30 DAYS
COMMENTS:

APPROVED BY:, Eéfi !_L_—d‘

35,762 $0.31500

35,762 TOTAL DUE: $11,265.03

PLEASE REMIT TO: / x

OLIN BRASS - INDIANAPOLIS
P.0O. BOX 92359
CHICAGD, 1L 60675-2359

OLIN-CHEMETCO_1541



printed 06/01/2011 11:04AM by Luttie.Boarman p. 325/361

AUG—B4-1937 @9:13 FROM  OLIN ACCOUNTING INDPLS TG FINANCTAL .P.Bd

LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA : _ .
/3 :
INVOICE DATE _#/72

INVOICE # '
CUSTOMER # (§1545.° SHIPPED DATE  7/25/97 .
PACKING LIST 3835

BOL® 1233

CONTRACTY  VERBAL ' .‘ | 47 éo $Tosr

Chemetoo
16400 South Lanthrop
Harvey, IL 60426

SOLD TO:

AMOUNT

ALLOY DESCRIPYION NET LBS PRICE
8722 3000 SERIES FURNACE SKIMMINGS 33,938 $0.31500 $10,690.47
. 33,938 TOTAL DUE: $10,690.47
TERMS NET 30 DAYS : , /
COMMENTS: ' PLEASE REMIT TO: K
OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359

APPROVED sr.-_%_/ o
CHICAGO, IL 80675-2359

OLIN-CHEMETCO 1542



printed 06/01/2011 11:04AM by Luttie.Boarman p. 326/36_1
. AUG-21-1997 16:18 FROM  OLIN ACCOUNTING INDPLS T0 FINANCTAL P.@7

AN
QW LIN BRASS - INDIANAPOLIS

. INDIANAPOQLIS, INDLANA.
INVOICES (570807 ) ‘' VOICBDATE (EiemL
CUSTOMER a(@ig SHIPPED DATE 53707
BOL# 1306 PACKING LIST 3858
CONTRACT# VERBAL )
SOLDTO:  Chemetco - _ /
16400 South Lanthrop 2. - &
Harvay, IL 60426 : 7/7/40L 6
ALLOY DESCRIPTION ’ NET LBS PRICE AMOUNT
3538  O.A CAKE CUTS 38,370 $0.45000 . $17.650.20
_ 38370  TOTALDUE: $17,650.20
. TERMS NET 30 DAYS ,
COMMENTS: PLEASE REWIT T0: / K
OLIN BRASS - INDIANAPOLIS

£.0,. BOX 92359

APPROVED sw_@_-.u_. CHICAGO, IL 60675-2359

OLIN-CHEMETCO 1543



printed-06/01/2011 11:04AM by Luttie.Boarman p. 327/361 . .

AUG-21-1997 16:18 FROM OLIN RCCOUNTING INDPLS TD

AN

@R _FLIN BRASS - INDIANAPOLI

FINWCIAL  P.B8

INDIANAPOLIS, INDIANA
INVOICE 9 g@_s;;) _ INVOICE DATE @
CUSTOMER # 515450 . SHIPPED DATE  8/13/97
BOLA 1305 PACKING LIST 3857
CONTRACT# VERBAL
sotoTo;  Chemetoo .
18400 South Lanthrop / e
Harvey, IL 50426 7 Hos05
ALLOY DESCRIPTION , NETLBS PRICE . AMOUNT
.
1458  0.A. CAKE CUTS 38,630 $0.87000 $33,608.10
38630  TOTAL DUE: $33,608.10

. TERMS NET 30 DAYS
COMMENTS:

asprovev ey, ($oas

PLEASE REMIT TO: / K

OLIN ERASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, L 60675-2359

TOTAL P.R8

OLIN-CHEMETCO 1544



printed 06/01/2011 11:04AM by Luttie.Boarman p. 328/361

AUG-28-1957 13:@85 FROM  OLIN ACCOUNTING INDPLS ~ TO FINANCIAL P.@9

V A
W FLIN BRASS - INDIANAPOLIS

INPIANAFPOLIS, INDIANA

Y

e ) L ———
INVOICES (970815 INVOICE DATE ¢ /2097
CUSTOMER : : SHIPPED DATE ~ 8/15/97
BOL# 1310 PACKING LIST 3862
CONTRACT:  VERBAL

soLoTo:  Chemetco - 2, / S
16400 South Lanthrop _ VA a1
Harvey, IL 50428
ALLOY DESCRIPTION NETLBS PRICE AMOUNT
R A . - N —
8722 2000 SERIES FURNACE SCREENINGS 33,954 $0.31500 $10,695.51 -
33,954 TOTAL DUE: $10,685.51

. TERMS NET 30 DAYS : &

COMMENTS: PLEASE REMIT TO:
’ OLIN BRASS - INDIANAPOLIS
W ; P.O. BOX 92358 :
AppRovEDSY:. _ G P ] . . CHICAGO, IL 80675-2359

TOTAL P.@9

OLIN-CHEMETCO_1545



printed 66/0242011 11:04AM by Luttie. Boarnan-perd9/364

AUG-20-1997 13:@84 FROM  OLIN ACCONTING INDFLS  TO
Fa
® QW LIN BRASS - INDIANAPOLIS

. INDIANAPOLIS, INDIANA
T
INVOICE # 9708 INVOICE DATE
CUSTOMER &~ 51545 SHIPPED DATE
BOL® 324 PACKING UST

CONTRACTS  VERBAL

SOLD TO: Chemetco

FINANCERL P.24

821/97
8120137
38M

f’7/=/ 0S7~

168400 South Lanthrop
Harvey, IL 50426
ALLOY DESCRIPTION NET LBS PRICE © AMOUNT
- —— e — P
8722 6000 SERIES FURNAGE SCREENINGS 33,752 $0.31500 ~ $10,631.88
33,752 TOTAL DUE: $10,631.88
. TERMS NET 30 DAYS /
COMMENTS: PLEASE REMITTO:
OLIN BRASS - INDIANAPOL!S
P.O. BOX 92359

APPROVED BY:, WN

CHICAGO, IL 60675-2359

OLIN-CHEMETCO 1546



printed ©66/01/2011 11:04AM by Luttie.Boarman p. 330/361 : A — e — o e - —-

AUG-28-1997 13:85 FROM OLIN ACCOUNTING INDFLS ™™ FINANCIAL P.8g

INDIANAPOLIS, INDIANA
wrorcE NVOICE OATE S2S1
CUSTOMER {__ 51545~ SHIPPED DATE  B/19/97
BOL® 1317 PACKING LIST 3869

CONTRACT# VERBAL

soLpTO:  Chemetco ' : .
16400 South Lanthrop - 77 X973

ALLOY DESCRIPTION NET LBS PRICE ' "AMOUNT
8722 3000 SERIES FURNACE SCREENINGS 33,772 $0.31500 _ $10,638.18
33772  TOTALDUE: $10638.18
. TERMS NET 30 DAYS _
COMMENTS: A _ PLEASE REMIT TO: / K

OLIN BRASS - INDIANAPOLIS

. %‘,‘m\-/ P.0. BOX 92359
OVED BY: :

CHICAGO, I 60675-2359

OLIN-CHEMETCO 1547



printed 06/Q1/2011 11:04AM by Luttie.Boarman p. 331/361

SEP-11-1997 12:28 FROM  OLIN ACCOUNTING INDPLS TO

o7

FINGNCIRL - P.B1

QF/LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE # W INVOIGE DATE 510/
CUSTOMER #1545 SHIPPED DATE 7
BOL? 1353 PACKINGUST 3004
GONTRACT#  VERBAL
soLbTe: Chemelro . ? 710 <o/
16400 South Lanthrop :
Harvey, IL 60426
ALLOY DESCRIPTION NETLBS  PRICE AMOUNT
§722 6000 SERIES FURNACE SCREENINGS. 33,664 $0.31500 $10,572.66
33,564 TOTAL DUE: $10,572.86

. TERMS NET 30 DAYS
COMMENTS;

APPROVED BY;, %Qn“-j

SN

OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359
CHICAGO, IL 606T5-2359

TOTAL P.B1

OLIN-CHEMETCO 1548



printed 06/01/2011 11:04AM by Luttie.Boarman p. 332/361

SEP-16-1957 13:@9 FROM OLIN hCCGLNTIFG INDPLS

N

INDIANAPOLIS, INDIANA

INVOICE # 970
CUSTOMER # 'St

@ R LIN BRASS - INDIANAPOLIS

FIMNANCIAL P.g2

INVOICE, DATE

SHIPPED DATE  9/10/97

BOL# 1358 PACKING LIST 3508
CONTRACT#  VERBAL
soLb1o:  Chemetce 3
* 16400 South Lanthrop 7 ya 0@
Harvey, IL 60426 : '
ALLOY DESCRIPTION NETLBS PRICE AMOUNT
8722 2000 SERIES FURNACE SCREENINGS 31,328 $0,31500 $9,868.32
31,328  TOTAL DUE: $9,868.22
. TERMS  NET 30 DAYS / )(
COMMENTS: PLEASE REMITTO:
: OLIN BRASS - INDIANAPOLIS
Bg& / P.0. BOX 92359
APPROVED BY. CHICAGO, . 60675-2359

ToTAL P.@2

OLIN-CHEMETCO 1549



printed 06/6142011 11:04AM by Luttie.Boarman p. 333/361

SEP-18-1997 16712 FROM  OLIN RCCOUNTING INDPLS TD FINANCIAL P.@3

N\

O LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE® (970306 ' nvoice pate C oamz—
CUSTOMER # SHIPPED DATE  9/11/97
BoL® 1360 PACKING LIST 3910
CONTRACT# VERBAL
SODTO:  Chemetoo f’ ya oSos™
16400 Sovth Lanthrop
Harvey, IL 60426
ALLOY DESCRIPTION . NETLBS PRICE AMOUNT
8722 2000 SERIES FURNACE SCREENINGS - 20,308 $0.31500 | $6,397.02

20,308 TOTAL DUE: ’ $6,397.02
. - TERMS NET 30 DAYS

COMMENTS: ' / x

PLEASE REMIT TO:

. : OLIN BRASS - INDIANAPOLIS
W} _ © P.O.BOX 92359 -
APFROVEDBY: V6~ ' CHICAGO, IL 6067$-2359

TOTAL P.83

OLIN-CHEMETCO 1550



printed 06/01/2011 11:04AM by Luttie.Boarman p. 334/361 e ¢ e e e e

SEP-29-1997 15:59 FROM  OLIN ACCOUNTING INDPLS TO FINRNCIAL P.22

N\

.VLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
wvorces (970908 INVOICE DATE 519
CUSTOMER # ($1545 ’ SHIPPED DATE 1097
" poLE 1371 . PACKING LIST 23922
CONTRACTA  VERBAL
s$OLDTO:  Chemetco 7 D
16400 South Lanthrop 57 L-os &

Harvey, IL 60426

ALLOY DESCRIPTION NET LBS PRICE AMOUNT
8722 2000 SERIES FURNACE SCREENINGS 34,194 $0.31500 $10,771.11
34,154 TOTAL DUE: $10,771.11
. TERMS NET 30 DAYS
COMMENYS: ' PLEASE REMIT TO: /
OLIN BRASS - INDIANAPOLIS

P.0. BOX 92359
APPROVED BY: Eg ] l ‘ = CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1551



pFiAted-86/61/2684:111:04AM by Luttie.B: p-335/364
SEP-25-1997 15:59 FROM  CQLIN RCCOUNTING INDPLS TO FINANCIAL P.a3

A |
® Q_FLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
Ty AR
INVOICEZ 970 . INVOICE DATE qlzggy
CUSTOMER # ’Z§£ SHIPPED DATE 9/18/97
BOLY 1368 " PACKING LIST 3919
CONTRACT#  VERBAL :
soLpTo:  Chemetoo 92 L aseS

-

16400 South Lenthrop
Harvey, IL 60426

ALLOY DESCRIPTION NET LBS PRICE AMOUNT

L P
8722 2000 SERIES FURNACE SCREENINGS 33216 $0.31500 $10,463.04
33,216 TOTAL DUE: $10,463.04

. TERNS NET 30 DAYS
/K

COMMENTS: _ ' PLEASE REWIT TO:
, OLIN BRASS - INDIANAPOLIS

_ ’Bla?ﬁ\-) P.0. BOX 92359 .

APPROVEDBY: _— ¥ CHICAGO, IL 60875-2359

OLIN-CHEMETCO_1552



printed 06/01261 T +1:64AM byttitte-Boatman p.-336/36%

SEP-29-1997 15:55 FROM OLIN ACCOLNTING INDRLS  TO FINANCIAL P4
® Q_F LIN BRASS - INDIANAPOLIS
INDIANAPOLIS, INDIANA
INVOICE®  (q7C INVOICE DATTEECSIZEI_BJ)
CUSTOMER # (" §1 SHIPPED DAYE' ~9/18/97
BOL® 1369 PACKING LIST 2920
CONTRACT?  VERBAL
goLpTO:  Chemetoo 77 7 07
16400 South Lanthrop S T
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
8722 3000 SERIES FURNACE SCREENINGS 38,302 $0.31500 $11,435.13
36,302  TOTAL DUE: - $11,435.13
)
‘ TERMS NET 30 DAYS /X
COMMENTS: PLEASE REMIT TO:
: OLIN BRASS - INDIANAPOLIS
_oin/ Pl o sz
APPROVED BY:;

CHICAGO, IL €0675-2359

OLIN-CHEMETCO_1553



printed-66/0 H2041-14:04AM By-ittie-Boarman g, 38486 —— - —- - - - — - - m— mmmmm e e

SEP-32-1997 15:43 FROM  OLIN ACCOUNTING INDPLS

o\

VLIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # @
cuSTOMER # (51545
BOL# 1378

CONTRACT#  VERBAL

INVOICE DATE
SHIPPED DATE
PACKING LIST 3929

FINRNCIAL P.b4

e

soLpTO:  Chemetco I7 Zos7¢6
16400 South Lanthrop
Harvey. IL 60426
ALLOY DESCRIPTION PRICE AMOUNT
A R—
8722 2000 SERIES FURNACE SCREENINGS $0.31500 $10,709.37
TOTAL DUE: $10,709.37

. TERMS NET 30 DAYS
COMMENTS:

APPROVED BY: éé!?il%

AN
PLEASE REMIT TO:

CLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, \L 60675-2359

OLIN-CHEMETCO_1554



prated.06/01/2011.11:04AMhy | uttie.Reauman, 338/361

SEP-38-1997 15:43 FROM  OLIN ACCOUNTING INDPLS T0

FINANCIAL  P.OS
INDIANAPOLIS, INDIANA '
INVOICES (870 INVOICE DATE @
CUSTOMER# (5154 . SHIPPEDDATE  9/23/97
BOLY 1877 PACKING LIST  3G28
CONYRACT®  VERBAL
sSOLDTO:  Chemetco 77 Zasy 7
16400 South Lanthrop
Harvey. IL 60426
ALLOY DEBCRIPTION NET LRS PRICE AMOUNT
_
3538  O.A 3530 SCRAP 40,122 $0.46000 $18,456.12
40,422  TOTAL DUE: $18,456.12
TERMS NET 30 DAYS /ﬂ
COMMENTS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359

APPROVED BY:, %Ei!j ?jﬂ)

CHICAGO, IL. 60675-2359

OLIN-CHEMETCO_1555



printee-06464/2041-11-.04AM by Luttie B 5—339/364

OCT-268-1997 11:356 FROM  OLIN ACCOUNTING INDPLS T0

INVOICE #

CUSTOMER # (S1545
BOLY 1328

CONTRACT# VERBAL

FINANCIAL P.B3

INVOICE DATE 10/6,
SHMIPPED DATE  10/3/97
PACKING LIST 3340

$OLDTO: Chemetco
16400 South Lanthrop 4 7){- o3y
Harvey, IL 60426 bl
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
8722 3000 SERIES FURNACE SCREENINGS 34.568 $0.31500 $10.888.92
34,568  TOTAL DUE: $10,588.92

. TERMS NET 30 DAYS
COMMENYS:

APFPROVED BY a ’i i] !

2N
PLEASE REMIT TO:

OLIN BRASS - INDIANAPOLIS
P.O. BOX 9235
CHICAGQ, IL 80675-2359

OLIN-CHEMETCO_1556



printoeh05/

/01/2011 11:04AM by Luttie.Boarman.p. 340/361 4 = vmmm—= — - P

QCT-28-1957 P9:46 FROM OLIN ACCOUNTING INDPLS FINANCIRL P.B4
INDIANAPOLIS, INDIANA
INVOICE # 971 |NVOICE DATE ] 0/15/97
CUSTOMER # <5154 SHIPPED DATE  10/09/97
BOLS 13986 PACKING LIST 3547
CONTRACT® VERBAL
SOLDTO:  Chemetco 77 Sasoy
18400 South Lanthrop
Harvey, IL 60426
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
— e —
8722 2000 SERIES FURNACE SCREENINGS 34,180 $0.31500 $10,766.70
34,180  TOTAL DUE: $10,766.70
. TERMS  NET 30 DAYS /
CONMENTS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
YA P.0. BOX 92069
APPRQVED BY: : CHICAGO, IL 606752359

OLIN-CHEMETCO_1557



printed 06/01£2011 11:04AM by Luttie.Boarman p. 341/361. . - - - . - B e

OCT-20-15937 ©9:46 FROM OLIN RCCOLNTING INDRLS — TO FINANCIAL  P.BS
® Q FLIN BRASS - INDIANAPOLIS
INDIANAPOLIS, INDIANA '
TN r———
INvoicEs (971010 S INVOICE DATE (10115797
CUSTOMER # (51545 SHIPPED DATE  10/08/97
BOLY 1388 ' PACKING LIST 3046
CONTRACTR VERBAL
soLbTo:  Chemetoo 37 Foso¥
16400 South Lanthrop reL
Harvey, IL 60428
ALLOY DESCRIPTION : NET LBS PRICE AMOUNT
e —
8722 3000 SERIES FURNACE SCREENINGS 35,238 $0.31500 $11,009.97
35238  TOTALDUE: $11,099.97
. TERMS NET 30 DAYS
COMMENTS: . PLEASE RENIT TO: /
. _ OLINBRASS - INDIANAPOLIS
Wn) A " P.0.BOX 92359
AFROVEDEY:N T CHICAGO, IL 60675-2369

. TOTAL P.€5

OLIN-CHEMETCO_1558



printed ©6/01/2011 11:04AM by L uttie.Boarman p. 342/361
OCT-22-1957 14:47 FROM  OLIN ARCCOUNTING INDFLS ~ TD

.VLIN BRASS - INDIANAPOLIS

FINANC AL P.a1

INDIANAPOLIS, INDIANA
INVOICE® 571011 : INVOICE DAYE @
CUSTOMER # 81545 SHIPPED DATE . 10717/97
BOLY 1405 PACKING LIST 3957
CONTRACT#  VERBAL
soLpTO: Chemetco o 7 <7
18400 South Lanthrop /
Harvey, IL 60428 '
ALLOY: DESCRIPTION NET LBS PRICE AMOUNT
- p— -
BT22 6000 SERIES FURNACE SCREENINGS 32,304 $0.31500 $10,175.76
2304 TOTAL DUE: $10,175.76
‘ TERMS NET 30 DAYS /X
COMMENTS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359

APPROVED BY;, g ?ﬁi! !

CHICAGO, IL 80475-2359

TOTAL P.B1

OLIN-CHEMETCO_155%



printed 06/01/2011 11:04AM by Luttie.Boarman p. 343/361

DCT-22-1997 15:11 FROM

A

OLIN ACCOUNTING 1NDPLS

@ _FLIN BRASS - INDIANAPOLIS

FINANCIAL P.21

B e

IFRIANAPOLIS, INDIANA
L .
wvoices ( s71012) . INVOIGE DATE
CUSTOMER # __§1_ 5 SHIPPED DATE 107197
BOWY 1408 PACKING LUST 3958
CONTRACT®  VERBAL
SOLD TO: Chemetco | .
16400 South Lacthrop j‘ %05 (&)
Harvey, IL 60426 {
ALLOY DESCRIPTION NET LLBS PRICE AMOUNT
— - .
8722 3000 SERIES FURNACE SCREENINGS 34,380 $0.31500 $10,829.70
34380  TOTAL DUE: $10,825.70
. G;\aus NET 30 DAYS /)<
COMMENTS: PLEASE REMIT YO
: OLIN BRASS - INDIANAPOLIS
7Y ro-uonsas
ROVED BY. ' CHICAGO, IL 60675-2359

TOTAL FP.@e1

OLIN-CHEMETCO 1560



printed 06/01/2011 11:04AM by Luttie.Boarman p. 344/361 -

0CT-31-1997 13:89 FROM

I\ |

OLIN ACCOUNTING INDPLS TO

FINNCIAL  P.B4

@ QI LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # W
CUSTOMER # CS1545—

BOL# 1426
CONTRACT® VERBAL

INVOIGE DATE

SHIPPED DATE  10/27/97
PACHING LIST 3981

?‘7}0059-/ \

soLpvo;  Chemetlco
16400 South Lanthrop
Harvey, IL 60426
ALLOY .  DESCRIPTION NET LBS PRICE AMOUNT
. niipeanin, Ve ]
8722 2000 SERIES FURNACE SCREENINGS 26,214 $0.27000 $7,077.78
8722 6000 SERIES FURNACE SCREENINGS 8,744 $0.27000 $2.360.88
34,958  TOTAL DUE: '$9,438.66

TERMS NET 30 DAYS
COMMENTS:

APPROVED BY:, a gh ! l

PLEASE REMIT TO: / K

OLIN BRASS - INDIANAPOLIS
P.0. BOX 52359
CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1561



printed 06/01/2011 11:—04AMbyLuttie.Bc_)arman.p.345/361 L o
OCT-31-1957 13:18 FROM  OUIN ROCOLNTING INDPLS T0 FINANCIAL P.&5

O LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE 9 @ : INVOICE DATE < {02087
CUSTOMER #.- 51545 SHIPPED DATE  10/26/97
BOLZ 1430 ‘PACKING LIST 3984
CONTRACTE VERBAL
sowpTo:  Chemetco ?79: ISH3—.
16400 South Lanthrop )

Harvey. IL 60426

ALLOY DESCRIPTION NET LBS .PRICE ' AMOUNT

—— b ke, .

8722 2000 SERIES FURNACE SCREENINGS 34,662 $0.27000 . $9,358.74

34,662 TOTAL DUE; $9,368.74
. TERMS NET 30 DAYS , ' ' / X_
COMMENTS: PLEASE REMIT TO:
OLIN ERASS - INDIANAPOLIS
8y . : P.0. BOX 92359

APPROVED 8Y. CHICAGO, IL 60675-2359

. ' TOTAL P.B5

OLIN-CHEMETCO 1562



printed 06/01/2011 11:04AM by Luttie.Boarman p. 346/361 |

NOU-B4-1997 ©8:41 FROM  OLIN ACCOUNTING INDPLS TO FINANCTAL P.82

&

ORI LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
ol /5
INVOICE ®# INVOICE, DATE —-ﬁmgrj
" CUSTOMER # .53 SHIPPED DATE * 10/30/97
goLs 1437 PACKING LIST 3991
CONTRACT? VERBAL .
SoLbTO: Chemetco f) 7 TR
16400 South Lanthrop ‘
Harvey, Il 60426
ALLOY DESCRIPTION NET LBS PRICE ' AMOUNY
8722 2000 SERIES FURNACE SCREENINGS 132,888 $0.27000 $8,879.76
32,888 TOTALDUE: . - $8,879.76
. TERMS NET 30 DAYS /)K
COMMENTS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS
P.0. BDX 92359

APPROVED em_m

CHICAGQ, IL 50675-2359

OLIN-CHEMETCO 1563



printed 06/01/2011 11:04AM by Luttie.Boarman p. 347/361

NOU-@4-1937 @8:41 FROM  OLIN ACCOUNTING INDPLS

4\

INDIANAPOLIS, INDIANA .

invoice# (9710
CUSTOMER # C§1
BOLY 1433

CONTRACT®  VERBAL

SOLD TO: Chemetoo
16400 South Lanthrop
Harvey, IL 60426

ALLOY DESCRIPTION

@Q _FLIN BRASS - INDIANAPOLIS

INVOICE DATE
SHIPPED DATE
PACKING LIST

FINGNCIAL - P.G3

10731
10/29/97
3988

8722 3000 SERIES FURNACE SCREENINGS

. TERMS NET 30 DAYS
COMMENTS:

APPROVED BY:__%/

PRICE AMOUNT
$0.27000 $9.010.44
TOTAL DUE: $9,010.44

PLEASE REMIT TO: '

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92358
CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1564



printed 06/01/2011 11:04AM by Luttie.Boarman p. 348/361

NOU-B4-1997 ©88:41 FROM  CLIN ACCOUNTING INDPLS  TO FINNCIAL - P.@4

AN\

.\ILJN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # @ INVOICE DATE " T0/20/92°
51545

CUSTOMER # SHIPPED DATE 10/46/97
BOLE 1404 . PACKING LIST 3954
CONTRACTS  VERBAL ;
sOLDTO; Chemetco f? ‘9_"05’ pi s,
15400 South Lanthrop . _
Harvey, IL 60426
ALLOY DESCRIPTION NETLBS PRICE AMOUNT
R .
8722 3000 SERIES FURNACE SCREENINGS 35,324 $0.30000 $10,597.20

35324  TOTAL DUE: $10,597.20

. TERMS NET 30 DAYS

COMMENTS: ‘ PLEASE REMIT TO: / X
OLIN BRASS - INDIANAPOLIS

: Bli‘hj ) . £.0. BOX 92359
APPROVED BY: CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1565



printed 06/01/2011 11:04AM by Luttie.Boarman p. 349/361 .

DEC-82-1997 14:23 FROM BLIN ACCOUNTING INDPLS TO - FINANCIAL P.a2

Y A

QA LIN BRASS - INDIANAPOLIS

TNTHMANAPOLIS TNDIANA

Bl VAFALAL VLRSS S AATY Bd NAF AL AA VA&

INVOICE # 9711 7 INVOICE DATE
' CUSTOMER #. 51545 SHIPPED DATE
BOLS 1459 PACKING LIST

CONTRACTR VERBAL

SOLOTO:  Chemetoo
18400 South Lanthrop

o I ew s

nAVeyY, il Bualy

s H/H757
—AARA97 -

1126197
. 4030

TR 052"

ALLOY DESCRIPTION NETLBS PRICE AMOUNT
L Snatidenme

3538 O.A. 3530 SCRAP 36,758 $0.3100C $11,394.98
36758  TOTALDUE: $11,394.98

. TERMS NET 30 DAYS /K

COMMENTS: PLEASE REMIT TO: ’ -

g OLIN BRASS - INDIANAPOLIS
%?YL) P.O. BOX 92359
APPROVED BY:

CHICAGO, IL 60875-2359

OLIN-CHEMETCO_ 1566



printed 06/01/2011 11:04AM by Luttie.Boarman p. 350/361 7

DEC-23-1997 ©0:42 FROM OUIN ACCOUNTING INDPLS 10 FINANCLAL P.B2

A N
@R _FLIN BRASS - INDIANAPOLIS S
(NDIANAPOLIS, INDIANA '
INVOICE # m . INVOICE DATE \"1’2‘/@ 219
cvsromsmcs/«l% - SHIPPED DATE ™~ 12/91/97 ‘
BOLS 1484 PACKING LIST 4045
CONTRACT? VERBAL '
80LDTO:  Chemetco : o —_
16400 South Lanthrop : A PN
Harvey, L, 60426
ALLOY DESCRIPTION . NETLBS - PRICE AMOUNT
- - —
6428  O.A 6428 CUTS : 5,862 $0.59150 $3.467.37
5862  TOTAL DUE: 3467

@ reraooavs | _ /o
PLEASE REMIT TO: B

COMMENTS;
OLIN BRASS - INDIANAPOL!S

ven W_M ' . P.0. BOX 92359 '
APPRO ; : CHICAGO, IL 60675-236%

OLIN-CHEMETCO 1567



printed 06/01/2011 11:04AM by Luttie.Boarman p. 351/361

DEC-23-1937 ©8:42 FROM  OLIN RCCOUNTING [NDPLS

A

@ FLIN BRASS - INDIANAPOLIS

NDIANAPOLIS INDIANA-

INVOICE ¥ @ '

CUSTOMER 851 545 - P

WA TRAnN

BOLS Tase
CONTRACT#  VERBAL

TO FINANCIAL F.a3

INVOICE DATE 12/ w

SHIPPED DATE  12/11/97
PACKIRGUIST 4044

SOLDTO:  Chemetco S e osod
16400 South Lanthrop 77 ""/""
Harvey, IL 60426 .
ALLOY DESCRIPTION NET LBS PRICE ' AMOUNT
6558  O.A B550 CUTS 3432 $0.62400 $21,416.93
34,122 TOTAL DUE: $21.416.93
‘m NET 30 DAYS J
COMMENTS:; PLEASE REMIT TO: N
OLIN BRASS - INDIANAPOLIS
_M/ P.0. BOX 92359
APPROVED BY, : CHICAGO, IL 60675.2359

OLIN-CHEMETCO 1568



printed 06/01/2011 11:04AM by Luttie.Boarman p. 352/361

DEC-23-1997 D843 FROM OLIN ACCOUNTING INDPLS TO FINANCIAL

LIN BRASS - INDIANAPOLIS

NDIANAPOLIS, INDIANA

P.04 .

p——
mvoicee (971210~ INVOICE DATE (1_2@?!@7 :
CUSTOMER # (31/_35% ’ SHIPPED DATE  “12/11/67
BOLN 1483 . " PACKING LIST 4043
CONTRACT®  VERBAL
soLpTo:  Chemetoo ' ' D7
. SRS eT
18400 South Lanthrop 7 bt
Harvey, IL 60426
ALOY DESCRIPTION NET LBS PRICE AMOUNT
——— A - _ ]
8722 6000 SERIES FURNACE SCREENINGS 35,628 $0.24750  $8,817.93
35628  TOTAL DUE: $2,817.93
.RHS NET 30 DAYS
SOMMENTS:  PLEASE REWTTO: LA

. OLIN BRASS - INDIANAPOLIS
%) : P.O. BOX 92359
VPROVED BY. CHICAGO, IL 60675-2359

OLIN-CHEMETCO 1569



printed 06/01/2011 11:04AM by Luttie.Boarman p. 353/361

‘DEC-23~1997 16:37 FROM  OUIN ACCOLNTING INDPLS

N

@ R _JLIN BRASS - INDIANAPOLIS

FINANCIAL P.01

INDIANAPOLIS, INDIANA
INVOICE # 874213 .INVOICE DATE (7272397
CUSTOMER # (51545 .. SHIPPED DATE  12M2/87
BOL¥ 1488 PACKING LIST 4047
CONTRACT®  7213.07
soLoTO: Chemetoo —
. ra——-..
18400 South Lanthrop f 27(05 7
Harvey, IL 80426
ALLOY DESCRIPHON NET LBS PRICE ) . AMOUNT
.8450 OA.6480CUTS 20228 $0.65960 $13,342.39
20,228  TOTAL DUE: $13,34239

TERMS NET 20 DAYS
COMMENTS:

AN
PLEASE REMIT TO:

OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359
CHICAGO, IL 60675-2358

TOTAL P.B1

OLIN-CHEMETCO 1570



printed 06/01/2011 11:04AM by Luttie.Boarman p. 354/361

JANB2-1998 16:52 FROM ~ (LIN ACCOUNTING  INDPLS

—————, ,

¢ \[: LIN BRASS - INDIANAPOLIS

FINANCIAL P.&1

CHICAGO, IL 60675-2359

IPBIANAPOLIS, INDIANA
mvoices (971218 INVOICE DATE  (1223/9
CUSTOMER # (1 SMIPPED DATE  §2/12/97
BOLR 1436 - PACKING LIST 4048
CONTRACT®  7213.05 .
sOLDTO:  Chemefco f’-;?
. oS/ 3
16400 Scuth Lanthrop 0‘)/ s
Harvey, IL 80426
ALLOY DESCRIPTION METLES PRICE AMOUNT
6428  O.A 8420 CUTS 19,318 $0.59150 ' $11,426.60
19318  TOTAL DUE: $11,426.60
. N '
T=MS NET 30 DAYS /‘;(\
COMMENTS: ‘ o PLEASE REMIT TObear o e
o OLIN BRASS - INDIANAPOLIS
: MH\/ P.0. BOX 92359 :
APPROVED BY: ’

£

TOTA P o4

OLIN-CHEMETCO_1571



printed 06/01/2011 11:04AM by Luttie.Boarman p. 355/361

DEC-23-1597 16:33 FROM OLIN ACCOUNTING INDPLS

I\

@ QF/LIN BRASS - INDIANAPOLIS

FINANC1AL P.g3

INDIANAPOLIS, INDIANA ’
INVOICE# 971215 INVOICE DATE @
CUSTOMER a@ SHIPPED DATE \T'mzm
BOL® 1488 PACKING LIST 4049

CONTRACT?  7213.01

soLpTo:  Chemetco _
16400 South Lanthrop 7 2Aos 1
Harvey, IL 60426 -
ALLOY DESCRIPTION NETLBS PRICE AMOUNT
_ ,
1458  O.A 1450 CUTS 8,278 $0.64350 $5,326.89
8,278 TOTAL DVE: $5,326.89
TERMS NET 30 DAYS -
COMMENTS: PLEASE REMIT TO: / \
QLIN BRASS - INDIANAPOLIS
M/ P.0. BOX 92359
APPROVED @Y CHICAGO, IL 60675-2359

OLIN-CHEMETCO_1572



printed 06/01/2011 11:04AM by Euttie.Boarman p. 356/361

DEC-23-1997 16:33 FROM  OLIN ACCOLNTING JNDRLS TO T FINANCIAL P.a4

@ QLN BraASS- INDIANAPOLIS
INDIANAPOLIS, INDIANA

INVOICE # 971 . INVOICE DA@

CUSTOMER ¢ (5154 . SHIPPED DATE 12/97
BOLS 1488 PACKING LIST 4050
CONTRACT®  7213.05
soLpTo:  Chemetoo ' P
16400 South Lanthrop . ?75205 '
Harvey, IL 60426
ALLOY DESCRIPTION : NET1BS PRICE . AMOUNT
I - g
7.780 $0.58150 $4,601.87

§428  O.A 6420 CUTS

7,780 TOTAL DUE: $4,601.87

. TERMS NET 30 DAYS -
/A
~

COMMENTS: PLEASE REMIT TO:
OLIN BRASS - INDIANAPOLIS

—@Mﬁ\/ : : P.O. BOX 92359
APPROVED BY: CHICAGO, IL 60675-2359

OLIN-CHEMETCO 1573



printed 06/01/2011 11:04AM by Luttie.Boarman p. 357/361

DEC-23-1997 16:33 FROM OLIN ACCOUNTING INDALS TO FINANCIAL P.es -

V A
O LN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
INVOICE & iNvorce DaTE (12123087
cusromem% s154¥ SNIPPED DATE 12A

PACKING LIST 4051
CONTRACTS 721 30.7

sOLDTO: Chemetco
PT-TT, s N =TI R A, 4 ?. A
18400 South Lanthrop . ;o
Harvey, IL 60426

ALLOY DESCRIPTION NET LBS PRICE AMOUNT
. _ R —
6450 CA 6488 CUTS - 22,128 $0.65980 $14,505.63
22128  TOTALDUE: $14,595.63

. TERMS NET 30 DAYS /&
COMMENTS: ' PLEASE REMIT T0: '

_ _ OLIN BRASS - INDIANAPOLIS
zga @ / . P.C. BOX 92359
APPROVED BY:

CHICAGD, L 60675-2359

OLIN-CHEMETCO_1574



printed 06/01/2011 11:04AM by Luttie.Boarman p. 358/361

N\

DEC-23-1997 16:34 FROM OLIN ARCCOUNTING INDPLS TO FINRNCTAL P.@7?

OQ FLIN BRASS - ]ZNDIANA.POLIS

INDIANAPOLIS, INDIANA

INVOICE & 97
CUSTOMER ¢ ('_s-i55

BOLY 1491
CONTRACT®  7213.06

soLDTO: Chemetco

INVOICE DATE @D
SHIPFED DATE 121597

" PACKING LIST 4055

16400 South Lanthvop 97 Z0SrE
Harvay, IL 60426
ALLOY DESCRIPTION NET LBS PRICE - AMOUNT
6428 O.A 6420 CUTS 38,452 $0.59150 - $22,744.36

. TERMS NET 30 DAYS
COMMENTS:

wrrmoven av,_ AN

38,452 TOTAL DUE: $22,744.36

PLEASE REMIT TO: / K

OLIN BRASS - INDIANAPOLIS
P.O. BOX 92359
CHICAGO, IL 60675-225%

OLIN-CHEMETCO _1575



printed 06/01/2011 11:04AM by Luttie.Boarman p. 359/361

DEC-23-1997 16:34 FROM  OLIN ACCOUNTING INDPLS 7O FINRNCIAL P.08

P

& |
@Q _F LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA
ivoice® (971220 / - INVOICE DATE szr'
CUSTOMER # ﬁ SHIPPED DATE “42/15/87
BOLY 1492 PACKING LIST

CONTRACT®  7213.05

SOLD TO: Chemetco

A2AMN Cat | arbvenn

1T UV QUUWT LalTu iUy ) )

Harvey, IL 60426 7?7 Fos75
ALLOY DESCRIPTION NET LBS PRICE AMOUNT
6428  O.A 6420 CUTS 13,928 $0.50150 - $8,237.23

13926  TOTALDUE: . $8,237.23
. TERMS NET 30 DAYS
COMMENTS: _ PLEASE REMIT TO: / Y\
OLIN BRASS - INDIANAPOLIS

e s
APPROVED BY: ! ) "CHICAGO, IL 80675-2359

OLIN-CHEMETCO_1576



printed 06/01/2011 11:04AM by Luttie.Boarman p. 360/361

DEC-23-1997 16:34 FROM OLIN ACCOUNTING [NDPLS TO ) FINANCIAL P.2%

4N\

@ LN BRASS - INDIANAPOLIS

INDIANAFPOLIS, INDIANA
INVOICE # @ _ wvoicsoate (1227
CUSTOMER ¢ ( S1545 SHIPPED DAYE  12/15/07
BOLA 1492 PACKING LIST 4057 ‘

CONTRACT®  7213.01

SOLD 1O; Chemetco

16400 South Lanthrop ” .

Harvey, [L 60426 ' 77 J? as Ao

ALLOY DESCRIPTION : NET LBS PRICE AMOUNT

1458 0O.A 1450 CUTS 13,808 $0.64350 $8.895.45

13,808 TOTAL DUE; $8,8B5.45
. TERMS NET 30 DAYS ; /\
COMMENTS: PLEASE REMIT TO: :

OLIN BRASS - INDIANAPOLIS

fa’ E :E ) ' £.0. BOX 92359
APFROVED BY: CHICAGO, IL 60675-235¢%

®

OLIN-CHEMETCO_1577



printed 06/01/2011 11:04AM by Luttie.Boarman p. 361/361

DEC-Z3-1957 16:34 FROM OLIN ACCOUNTING INDPLS

4\

@ LIN BRASS - INDIANAPOLIS

INDIANAPOLIS, INDIANA

INVOICE # 71
CUSTOMER # ¢51
BoLY 1492
CONTRACT®?  7243.06

TO ' FINARCIAL P.18

INVOICE DATE (1272397
SHIPPED DATE  12/15/97
PACKINGLIST 4058

s o eem [gd Y-, 1LY VN
sg 1’0: W ISV ILAS
18400 South Lanthrop _
Harvey, IL 60426 7 ’c?{ oSy,
ALLOY DESCRIFTION NET LBS PRICE AMOUNT
m.' —— y
8558  O.A 6550 CUTS ‘ 8, $0.62400 $5418.82
8684  TOTAL DUE: ' $5,418.82
@ s nETwDars 2N
COMMENTS: PLEASE REMIT T0: ‘
" OLIN BRASS - INDIANAPOLIS
P.0. BOX 92359

conmepen_ OO

CHICAGO, IL 60875-2359

OLIN-CHEMETCO 1578



